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1 Heau n 3a7a4u M3y4eHUs TUCUMILUIUHBI (MOIYJIsT).

1.1 Ilean ocBOEHUS AUCIUILIHMHBI.

®dopMupoBaHUe y O0YyYaIOMUXCS 3HAHWMA M YMEHUH B OOJACTH HCIIOJb30BaHUS OCHOB
JTMCKPETHON MaTeMaTUKH U MaTeMaTHYeCKON JIOTUKU B PO ECCHOHATBHOM IESTETbHOCTH.

1.2 3agauyn TUCIUILINHLI.

dopMupoBaHUE MaTEMaTHIECKOW KYJIbTYphI CTy/IeHTa, (PyHIaMeHTaIbHAas MOATOTOBKA IO
OCHOBHBIM pa3jielaM JUCKPETHOM MaTeMaTMKH ¢ MaTeMaTUYeCKOW JIOTMKH, OBJIQJICHUE
COBPEMEHHBIM MAaTEMaTHYECKUM ammapaToM I JaJIbHEUILEro MCIOJIb30BaHUSl MPHU PEHICHUU
TEOPETHYECKUX M MPUKIIATHBIX 3a/1a4.

1.3 MecTo nucuunjnHbl (MOayJisi) B CTPYKTYype 00pa3oBaTe/ibHO NIPOrpaMMbl.

Hucunmmna «JluckperHass MaTreMaThka M MaTeMaTHYeCKash JIOTHKa» OTHOCHUTCS K
obs3aTenpbHOM yacTu brnoka 1 "/[ucnummuabel (Momynn)" ydeOHOTO 1uiaHa. B cooTBeTCTBUU C
pabounm yuyeOHBIM IJIAHOM JUCHMIUIMHA U3ydaeTcs Ha 3 Kypce Mo o4HOM ¢opme oO0yuenus. Bun
MIPOMEXXYTOYHOMN aTTECTAIMHU: 3a4eT/9K3aMEH.

JUiss ee yCIENIHOTO OCBOCHHUS HEOOXOMWUMBlI 3HAHHMS W YMEHHs, NPUOOPETECHHBIC B
pe3ylbTaTe OCBOCHHUS IIKOJIBHOIO Kypca MaTeMaTHKH, a TaKkKe HEKOTOPhIX pa3lieloB W3
MaTEeMaTHYECKOIo aHaJIu3a U aiareopsl.

JluckpetHas MareMaTMKa M MaTeMaThyecKas JIOTHKAa OTHOCATCA K YHCIYy OCHOBHBIX
pa3zesioB COBPEMEHHOM MaTeMaTHKU. 3HAHUE OCHOB J3THUX pa3JllelioB SBISETCS Ba)KHOU
COCTaBJISIONICH OO0IIel MaTeMaTU4eCKOW KyIbTYphl BBITYCKHUKA. DTH 3HAHUS HEOOXOIUMBI Kak
IIPU TPOBEICHUH TEOPETUUECKUX HUCCICAOBAHUI B PA3IUYHBIX 00JACTAX MAaTEeMAaTUKHU, TaK U MPH
pElIeHNH TMPaKTUYEeCKHX 3a/ad M3 Pa3sHOOOpa3HbIX MPHUKJIAAHBIX 00IacTeil, TakuX Kak
nHpOpMATHKa, TPOTPAMMHUPOBAHKE, MATEMaTHUECKasi S)KOHOMHKA, MaTeMaTHIECKas! IMHTBUCTHKA,
00paboTKa u mepenaya JaHHbIX, KpunTorpadus u Jp.

1.4 TlepeyeHb NIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO JAUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH pPe3yJbTAaTaAMHU 0CBOCHHS 00pPa30BaTe/IbHOI IPOrPaMMBlI.

N3yuenue nanHOM yueOHOM MUCIUILIMHBI HAIIPABJICHO Ha (hOpMUpOBaHHUE Y 00YUAIOIIUXCS
CIIENYIOINX KOMIIETEHIUN!

KO}] 1 HAUMECHOBAHUE NHAMNKATOPA JOCTUKCHUSA Pe3yHLTaTBI O6y‘IEHI/I$[ 0 AUCLUIIIMHEC
KOMIICTCHIIH

OIIK-1 CrnocobeH mpuMeHATh (pyHIAMEHTATbHBIC 3HAHWS, ITOJyYECHHBIE B OOJACTH MAaTeMAaTHYECKUX W (WLTH)
€CTECTBEHHBIX HayK, M HCIOJIb30BaTh HX B MPO(ECCHOHANBHOM ISSITSIIBHOCTH

HOIIK-1.1 TIlpumenser 0Oa3oBble  3HaHUA, | 3HAET OCHOBHBIC TOHATHS TUCKPETHOH MAaTEMAaTHKH U
MIOJTyYeHHBIE B 00JIACTH MaTeMaTHUeCKUX M(WIN) | MareMaTHYecKOH JIOTMKH, ONpeNeNieHHs | CBOWCTBa
€CTECTBEHHBIX HayK MaTeMaTHYeCKUX OOBEKTOB, HCIHOJIB3YEMBIX B  3THX
obnacTsax; (GOPMYNHPOBKH YTBEpXKICHHH, METOIBI HX
JIOKa3aTeNnbCTBA, BOZMOXKHBIE CPephl MX MPHIIOKEHUH
YMeer pemarts 3afadd TEOPETHUECKOTO U MPUKIAIHOTO
XapakTepa W3  pa3NMYHBIX  Pa3fieJioB  JTUCKPETHOM
MaTeMaTHKH ¥ MAaTeMaTHYeCKOH JIOTHKH; JIOKa3bIBaTh
YTBEPKICHUS AUCKPETHON MaTEeMaTHKH M MaTeMaTHYECKOH
JIOTHKH

Bnameer  mareMaTHUeCKMM ~— ammapaToM — JUCKPETHOH
MaTeMaTUKH W MaTeMaTH4ecKOW JIOTWKH, HaBBIKaMU
ANTOPUTMU3ALUY OCHOBHBIX 3aj1ad4; MeTOJaMHU
JI0Ka3aTeNnbCTBA YTBEPKACHUN TUCKPETHON MaTeMaTHKH U
MaTeMaTH4eCKOH JIOTHKH

NOIIK-1.2  OuenuBaer u  ¢dopMmynupyeT | 3HaeT OCHOBBI IOCTPOCHHSI JIMCKPETHO-MAaTEeMaTHYECKUX

aKTyaJbHbIE u 3HAYUMBbIC npoOneMbl | Mojaened, 3amadyd W TPoOJIeMBI, Jekamme B cdepe
(yHIaMEHTAIbHOW MaTEeMaTHKH MHTEPECOB IUCKPETHOM MaTeMaTHMKM M MaTeMaTH4ecKOM
JIOTUKHA
YMeeT olleHUTh aJIeKBaTHOCTh JUCKPETHOMN MIIM JIOTHYECKOM
MOJIeNN




Kon n HanmenoBanue WHAWKATOpa JOCTHKCHUA
KOMIICTCHIINH

PesynbraTel 00y4eHus IO TUCIUIIINHE

Brnageer HaBbIKaMU MOCTPOEHUS M aHAIM3a TUCKPETHBIX
MOJIENEH.

NOIIK-1.3 AHanusupyer ¥ NPUMEHSET HaBBIKK
BBIOOpa METOJIOB pelieHus 3a1au
poQeCCHOHANBHON AEATEIPHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUN

3HaeT OCHOBBI
MoJienen

NOCTPOCHNA HHUCKPCTHO-MATEMATUUCCKUX

VYMmeer pemaTh 3ajaud TEOPETHUYECKOTO U MPHUKIATHOTO
XapakTepa W3 pa3NUdYHbIX cep NPUMEHEHUS IUCKPETHOMH
MaTEeMaTHKA

Brnageer HaBBIKaMM BBIOOpa METONOB peIICHUS 3a7ad

npodeccrnoHanbHON JIESITENBHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUU.
IIK-1 CriocobeH permaTh akTyalbHbIE ¥ BaXKHBIC 3a1a9i (YHAAMEHTAIFHON M MPUKIAJHOW MaTeMaTHKU
UIIK-1.1 3maer OCHOBHBIC NOHATHA, WICH W | 3HAET TIIOCTAHOBKM  OCHOBHBIX  3aJad  JHCKPETHOU
MeTOoAbl  (D)yHAAaMEHTANbHBIX MAaTEMAaTHYECKHX | MATEMAaTHKH W MaTEMaTHYeCKOH JIOTMKH M METOABl HX
JVCIUTUIMH [UIS peIIeHNs 0a30BbIX 3a7a4 pELICHUS; OCHOBBI MOCTPOCHHS JVCKPETHO-

MaTeMaTHYCCKUX MOJEICH

YMeeT CTpOUTh MOJENH OOBEKTOB U MOHATHH B 007acTH
JIUCKPETHOW MaTeMaTUKM W MaTeMaTH4YeCKON JIOTHKY;
BBIOUpATh aJCKBATHBIC METOMIBI PEHICHUS IOCTaBJICHHON
3a1a49u

Bnaneer HaBblkaMM aNropUTMHM3alMKd OCHOBHBIX 3a/1ay
JIUCKPETHOW MaTeMaTUKM W MaTeMaTH4YEeCKOH JIOTHKH;
METOJIaMU UX PEIICHUs

UIIK-1.2 VYmeer mepemaBaTh  pe3yibTaTHI
NPOBEICHHBIX TEOPETHYECKHX W TMPHKIAJIHBIX
HCCIICIOBAaHMI B BHUE KOHKPETHBIX MPEIMETHBIX
pEKOMEHai B TEPMUHAX NIPEAMETHOH 001IacTH

3HaeT OCHOBHBIC ITOHSATHS ,I[I/ICKpCTHOﬁ MaT€MaTuKu H

MaTeMaTHYeCKON JIOTHKH, ONpeldeNeHus U  CBOMCTBa
MaTeMaTHYECKUX OOBEKTOB, HCIOJNB3YEMBIX B  3THX
obnactsax; (OPMYIHPOBKH YTBEP)KACHHH, METOABI X

J0Ka3aTCJIbCTBA, BO3SMOXXHBIC CCI)epBI nux HpI/IJ'IO)KeHI/Iﬁ

YMeer OpOBOOUTH  TEOPETHYECKHE U NPUKIATHBIE
WCCIICIOBAaHUA B 0OJAcTH OWCKPETHOW MaTeMaTHKA U
MaTEeMaTHYEeCKOM JIOTUKH

Brnageer HaBbikamMu BbIOOpa METOJOB peUIeHHS 3a1ad
npodeccroHaNbHOMI JIeSTeNbHOCTH Ha OCHOBE
TEOPETUUECKUX 3HAHMII.

WIIK-1.3 Nwmeer HaBBIKU peeHus
MaTeMaTUYecKUX  3a/1a4y,  COOTBETCTBYIOLINX
KBaIM(UKALWY, BOZHUKAIOUIMX NPU MPOBEICHUH
HAYYHBIX U IPUKJIAJHBIX HCCIIEIOBAHMN

3HaeT MaTeMaTH4YeCKUH ammapar JUCKPETHON MaTeMaTHKU U
MaTeMaTHYECKOH JIOTUKU

YMeeT HpHUMEHSTh COBPEMEHHBIE METOABI pa3pabOTKH U
peanu3anyy aaropuTMOB MaTEMATUYECKUX MOAEIIEN

Brnaneer HaBblkaMM aNropUTMH3AlMKM OCHOBHBIX 3a]a4
JIUCKPETHOW MaTeMaTUKU U MaTeMaTHUeCKOM JIOTUKU

PesynbTarel 00ydeHHs MO OUCHUIUIMHE JOCTUTAlOTCS B paMKax OCYLIECTBIIEHUS BCEX
BUJIOB KOHTAKTHOHN M caMOCTOATENbHOIN pabOThl 00yUaroINXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IJIAHOM.

NuaukaTopel  JNOCTMOKEHUS  KOMIIETEHLUH  CUMTAROTCS
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB O0yUEHUSI.

C(OPMHUPOBAHHBIMU  TIPH

2. CTpPyKTYypa H coiepKaHue TUCIUTIHHBI.

2.1 Pacnipenesnienne Tpy10EéMKOCTH AMCUMILIMHBI 10 BUAAM padoT.

OOmast TpyI0€MKOCTh JUCIHUILIMHBI cOCTaBiasieT 6 3aueTHbIX enuuui (216 gacoB), ux
pacmpesienieHre o BuaaM paboT IPeCTaBICHO B TaOIHIIE

Bunst pabot Bcero ®dopma oOydenust I
4acoB OYHas
5 6
ceMecTp CeMecTp
(gacer) (gacer)
KonrakTHasi padora, B TOM 4ucJje: 110,5 58,2 52,3
AyIuMTOpHBIE 3aHATHSI (BCEro): 102 52 50




3aHATHS JIEKIIMOHHOTO THIIA 36 18 18
71a00paTOPHBIE 3aHATHS 66 34 32
Huas koHTaKkTHas padora: 8,5 6,2 2,3
KonTtpons  camocrosATenbHOM  paboThI 8 6 5
(KCP)
IIpomexxyrounas arrecrarus (MKP) 0,5 0,2 0,3
CamocTosiTelbHAsi padoTra, B TOM 6.8 49,8 20
qucie:
KontponsHas pabora 4 2 2
Pedepar/acce (moaroroska) 10 5 5
CaMOCTOATENPHOE H3YyYEHHE Pa3JelioB,
CaMOIIOITOTOBKA (mpopabotka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuana |
MaTepuaia  yU4eOHHKOB H  Y4eOHBIX 47,8 38,8 9
moco0uif, MOATOTOBKA K JTaOOPAaTOPHEIM
MPAaKTHYECKUM 3aHSTHUSIM, KOJIOKBUYMaMm
W T.J.)
IToaroroBka Kk TeKynieMy KOHTPOJIIO 8 4 4
KonTpoas: 35,7 35,7
IlToaroroBka K 3K3amMeHy 35,7 35,7
Obmas yac. 216 108 108
TPY10€MKOCTh B TOM  4ucie
KOHTAKTHAaA 110,5 58,2 52,3
pabora
3a4. e 6 3 3

2.2 Conep:xkaHue THCIHHIIAHBI

Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYIOSMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Paznensl AucuuIIuHbL, U3ydaeMbie B 5 cemectpe (ounas ghopma obyuenus)

No KomnuecTBo yacoB
pasze
na HanMeHOBaHHUE Pa3/iesioB AynuTopHas BueaynuropHas
Bcero pabota pabota
J JIp CPC

1 KombOuHaTOpHKa 50 10 16 24

2 Teopus rpagos 51,8 8 18 25,8
Hmozo no pazdenam oucyuniurvl 101,8 18 34 49,8
KonTtpons camocrosrensHo# padbotsl (KCP) 6
IIpomexxyrounas arrecranus (MKP) 0,2
[ToroToBKa K 9K3aMeHY -
OO0mast TPyAOEMKOCTh 110 TUCIIATUTHHE 108

[Mpumeuanue: JI — nexkuum, 13 — mpaktuueckue 3austus / cemuHapsl, JIP — mabGoparopHbie
3anstusi, CPC — camocrositenbHas paboTa cTyieHTa

Paziensr quctumiInHel, u3ydaeMele B 6 cemectpe (ouras ¢hopma ob6yueHus)

Ne KonnuecTtso yacos
pa3
nen HaumeHnoBanue pasaenos AynutopHast Bueaynuropnas
a Bcero pabora pabora
J JIP CPC
1 | AnreGpa BbICKa3bIBAHUN 22 8 12 2
2 | Jloruka npeauKaToB 20 6 12 2
3 | AKCHOMAaTHYECKUE TCOPHH 28 4 8 16
HUTOI'O no pazoenam oucyuniutol 70 18 32 20
Kontpons camocrosrensHoi pabotsr (KCP) 2




[Tpomexyrounas arrecrauus (MKP) 0,3

IToaroToBKa K 9K3aMEeHY 35,7

OO01m1ast TpyT0EMKOCTb 10 JTUCIUTUTUHE 108

[Ipumeuanue: JI — nexknum, 13 — mpaktuueckue 3ansTus / cemuHapbl, JIP — mabGoparophbie
3ansaTust, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3ie0B(TeM) TUCIUNIHHBI.
2.3.1. 3aHATHA JEeKIIHOHHOI'0 THIIA.

No HaumeHnoBanue paznena dopma  TEKyLIEro

Coneprxanne pasnena (TeMbl)

(TemBI) KOHTPOJIS
1 KombunaTopuka ITpunuun dupuxiie. IIpaBuino cymMmsl U IpaBUIO YcTHbli onpoc
npomsBeneHus. [lorsarue Beibopku. Pazmemenws, Pedepar

MIEPECTAHOBKHU M COUETaHUS 0€3 TOBTOPCHU.
Pa3mernienus, nepecTaHOBKU U COYETAHUS C
MOBTOPEHUSIMHU. METOl BKIIIOUEHUI U UCKITIOUEHUH.
Bunom Herotona. [lonmmaoMuansHas hopmyia.
PexyppeHnTHbIe cooTHOIEHUS. JIMHEITHBIE
PEKyppEHTHbBIE YPaBHEHUS C TIOCTOSTHHBIMHU

ko3 duineHTaMu. 3a1aun Ha pa3OueHus..
[poussomsmue Gpyukuuu. [IpuMeHeHNE TPOU3BOISIIIUX
(yHKIMIA 7151 peleHus PeKypPEeHTHBIX ypaBHEHHH.
DHyMEpPATOpPhI U JEHYMEPATOPhl COUETAHUM.
[Tpumenenne mPoM3BOAAINX GYHKIUAN IS PeIICHHS
KOMOWHATOPHBIX 3a/1a4.

2 Teopwus rpados Teopwust rpadoB: OCHOBHBIE OnpeAeIeHHs, i30Mopdu3M | YCTHBIN onpoc
rpadoB, MaTpuuHOe TpeactarieHue rpados. [loarpader, | Pedepar
ornepanuu Haja rpadamu. MapupyTsl, HENH, HUKIIBL.
CasizHOCTh. CTenenu BepiuuH rpada. PerynspHole
rpadsl. J[BynonbHbie rpadsl. [Touck B mupuHy.
MeTtpuueckue xapaktepuctuku rpada. JlepeBbs.
Matpuunas reopema Kupxroga. Teopema Kamm. OctoB
MUHUMaNbHOTO Beca. Anroputmsl Kpackana u [puma.
[Tockue n nmanapHble rpadsel. 'panu miockoro rpada.
®opmyna Ditnepa. Kpurepuu miaHapHOCTH. AJTOPUTM
YKJIaKU Tpada Ha MIOCKOCTH. XapaKTePUCTHKH
HerlaHapHbIX rpadoB. DitepoBsl rpadbl. AJrOpUTM
Onépu. lamunbroHoBel rpadel. Packpacku. [IpaBunbHas
packpacka. OLeHKH XpOMaTHIeCKOT0 YHCIa.
Xpomaruueckuil NoJIMHOM. Packpacka ImiaHapHbIX
rpadog. [Ipobiiema yeThIpex Kpacok.

3 Anrebpa BricKa3piBaHUH | BO3HUKHOBEHHWE W pa3BUTHE MAaTEMAaTHIECKOM JIOTHKH. VYcTHbl onpoc
CemanTnyeckue napaaokcsl. [lapanokcsl Teopun Pedepar
MHOXecTB. Kpusuc B ocHOBaHMSIX MaTeMaTHKU. Anredpa
BBICKa3bIBaHUIL. BhICKa3bIBaHMs, JIOTHYECKHE ONEPAUH
HaJl BEICKa3bIBaHISIMHA. DOpMyIIBI anreOpsr
BBICKa3bIBaHUH, TaOIHIIBI HICTUHHOCTH. [locTpoeHune
anreOpbl BRICKA3bIBAHUN HAa TEOPETUKO-MHOKECTBEHHON
ocHOBe. PaBHOCHIIBHBIE (POPMYITBI aareOphI
BbICKa3bIBaHUH. OCHOBHBIE PaBHOCHIIEHOCTH aJreOphI
BbICKa3bIBaHUH. O01Ie3HaUNMBbIe (POPMYJIBI alIreOphl
BbIcKa3bIBaHU. TeopeMma o noacranoBkax. Teopema o
CBsI31 00IIE3HAYNMOCTH U paBHOCWIBHOCTH. Teopema o
BBIBOJIE TABTOJIOTUI U3 TABTOJOIMUYECKUX UMITIMKALNH.
TaBTonornueckue MmaMKanuu. Jloruueckoe cieacTBue.
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HaumeHoBaHue pa3nena
(Tembr)

Coneprxanue paszzena (TeMbl)

dopma  TEKyIIEro
KOHTPOJIA

Heobxonumble 1 JOCTaTOYHBIC YCIOBUSL.
JlokazarenbcTBO B anreOpe BhICKa3bIBaHMA. Teopema o
MpeICTaBJICHUH JOKA3aTeNbCTBA B BUJIE LIETIOYKU
dhopmyan. [IpaBuia BeiBoa. [IpsiMoe U KOCBEHHOE
JlIoKa3aTenbcTBO. [IpencraBienne mponu3BONIbHON
(hYHKIIMY TPOTO3UIIMOHATIBHBIX IIEPEMEHHBIX B BUJIC
hopMybI anreOpsl TOTUKH. JIU3bIOHKTUBHAS
HOpManbHas (hopMa, COBepIICHHAs TUIHIOHKTHBHAS
HopManbHas (hopma. KOHBIOHKTHBHAS HOpMaJbHAs
(hopma, coBepiIeHHAas KOHBIOHKTUBHAS HOpMaJbHAs
thopma. [Ipobrema pazpemmmoctu. Kpurepun
TOXKJICCTBEHHOW MCTHHHOCTH 1 TOXKICSCTBEHHOMN
JIOXKHOCTH TIPOU3BOJIBHOMN (POPMYIIBI anreOphI
BbICKa3bIBaHUU. PeneliHO-KOHTakTHbIE cxeMbl. DyHKIIUU
anreOpbl JIOTHKH.

Jloruka npenukaToB

Jloruka npenukaToB: IPEeJUKAThbl, KBAHTOPBLL.
ITocTpoeHre JTOTHKY TIPEAUKATOB Ha TEOPETHKO-
MHOKECTBEHHOU OCHOBE. DOPMYJIBI JIOTHKH
NpeIUKaToB. 3HaueHre (POPMYJIbI JTOTHKH TIPEAUKATOB.
CBoOOIHbIE U CBSI3aHHBIE TIEpEMEHHbBIE. PABHOCHITBHBIE
(hOpMYITBI JIOTHKH TIpeTuKaToB. OCHOBHbIE
PaBHOCHIILHOCTH JIOTMKU NpeaukaToB. [Ipensapennas
HopMaibHast hopma. OOIIE3HAYUMOCTD U
BBITIOJTHUMOCTB ()OPMYJI JIOTUKHU TpeaukaroB. [Ipobaema
paspeminmoctu. [Ipumeps! MOCTpOeHUsS MaTeEMaTUYECKUX
TEOPHUH ¢ MCIOIb30BAHUEM JIOTUKH MPEAUKATOR.

YceTHbli onpoc
Pedepar

AKcHOMaTHYECKHE
TEOpHHU

AxcuomMarnueckuil Mmeroa. MicTopust akCHoMaTu4ecKkoro
Merona. Akcuomarnyeckue Teopur. CoBpeMeHHbIN
akcuoMaTmueckuit Meton. HedopmanbHble
aKCHOMATHYEeCKUe TeopHH. [IpumMepsl HeopMaTbHBIX
AKCHOMaTHUYECKUX Teopuil. DopMasbHbIE
akcuoMaTuueckue teopuu. VMcuuciieHue BoICKa3bIBaHUM.
Ucuucnenue npeankaros. Teopuu nepBoro nopsijixa.
Teopuu nepBoro nopsiaka ¢ paBeHcTBoM. dopmanbHas
apudmetrka. CtanmapTHas MOzeIb GopMaabHOM
apudmMeTuku. Apupmerrndeckue GYHKIHA U
oTHOLIEHUS. [IpUMUTHBHO PEKYPCUBHBIE U PEKYPCUBHBIE
dbyaxuun. ['€neneBa Hymeparus GopMyI 1 BEIBOJOB B
dhopmanbsHoit apudpmernke. Teopema ['Enens o
HETIOTHOTE (POPMATEHON apU(METHKH.

VYcTHbll onpoc
Pedepar

2.3.2 3aHaATHS CEMHHAPCKOr0 THNA (NMPAaKTH4YeCKHe / CeMHUHApCKue 3aHATHA/
JabopaTopHbie padoThl)

HaumenoBanue paznena

dopma TeKyIero

HpI/IMGHeHI/IC IpaBujia CYMMbI U IPOU3BCJICHHUS B 3aa4ax Ha

Ne TemaTnka 3aHATHIA/pabOT
(Tembr) KOHTPOJISt
1. KomMbOunaropuka ITpunnun qupuxie. [IpaBniio cyMMBI ¥ IPaBHIIO Pemenue 3anay,
y
MPOU3BEICHHUS. MIpoBepKa
JIOMAIIHEro 3aaHusl
2. Pa3merniennsi, nepecTaHOBKH U COUETaHHs 0€3 TTOBTOPEHHH. Pemenue 3anay,
IIpumeHneHue npaBuiia CyMMBI U IPOU3BEACHMSI B 3a/1a4ax Ha TpOBEpKa
pasMelleHus], IEPECTAHOBKHI M COYETAHUs Oe3 OBTOPEHHUIA. AOMAIIHETO 3a/laHus
3. Pa3mernenust, IepecTaHOBKH M COYETAHHUS C HOBTOPEHHUSIMH. Pemenue 3anay,

MIPOBEpPKa
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pasMEmCHUA, ICPECTAHOBKU U COUCTAHUA C IIOBTOPCHUAMM.

JOMAIIHEI O 3aJaHusA

4, MeTto/ BKIIFOUCHHH U UCKITIOYCHUM. Pemenue 3anauy,
npoBepKa
JIOMAIIIHETO 3a/laHusl
5. Bunom Hrrotona. [lonmmHOMIansHAS hopMyIIa. Pemenue 3anauy,
MIPOBEPKa
JIOMAITHETO 3aJaHus
6. PexyppeHTHBIE COOTHOLIEHUS U 33]a4H, IPUBOASIINE K HUM. Pemenne 3anay,
JInHeliHble peKypPEHTHBIE YPaBHEHHS C IOCTOSHHBIMHU IpoBEpKa
ko3 duuentamu. JluHeiHbIe HEOXHOPOAHBIE peKyppeHTHple  |AOMALIHETO 3a/IaH1A
YpaBHEHHUS.
7. 3amaun Ha pa3OuCHIS. Pemenue 3anauy,
npoBepKa
JIOMAIIIHETO 3a/laHusl
8. [powmsBonsamue ¢pynkuuu. [IpuMeHeHrE TPOU3BOISIITNX Pemenue 3anauy,
(yHKIMH A7 peIIeHNs PeKypPEHTHBIX YPaBHEHHUH. IIpOBEpKa
DHyMepaTophl U IeHyMepaTophl coueTanuil. [IpumeHeHue AOMAIHETO 3a/laHuA
MPOM3BOIAIINX (QYHKIMH JUIsl pElIeHHs KOMOMHATOPHBIX 3a1au.
9. Teopus rpados OCHOBHBIE ONIpe/IeNICHHsI, MAaTPUYHOE MIPEACTaBICHUE IrpadoB. Pemenne 3anauy,
H3omopdusm rpados. NpoBepKa
JIOMAIIHETo 3aJaHus
10. [Moarpadsl, onepanuu Hag rpadaMu. MapmpyTsl, LienH, LIMKIbL | Pemenue 3amad,
Cesi3HoCcTh. CTeneHu BepiinH rpada. Perymnspasie rpaduwl. IpoBepKa
JIOMAIITHETO 3a/laHus
11. JBynonsabie rpadsl. [louck B mupuHy. MeTpudeckne Pewenue 3anauy,
XapaKTEepUCTHKH rpada. IIpOBEpKa
JIOMAIITHETO 3a/laHus
12. JHepesrs. MaTtpuanas teopema Kupxroga. Teopema Kamm. Pewenue 3anauy,
OctoB MuHUMabHOTO Beca. Anroputmsl Kpackana u [Ipuma. IIpOBCpKa
JIOMAIITHET 0 3aJJaHus
13. [Tnockue n mnanapHble rpadsel. ['panu miockoro rpada. Pemenne 3anauy,
®opmyna Diinepa. Kpurepuu ninaHapHOCTH. HNpoBEpKa
JIOMAITHEro 3aJlaHust
14. AJTOpPUTM YKIaAKH rpada Ha IMIOCKOCTH. XapaKTEPUCTUKH Pemenne 3anay,
y
HeIulaHapHbIX rpadoB MIpoBEpKa
JIOMAITHEro 3aJJaHusl
15. Oiinepossl rpadel. Anroput™ ®iépu. I'aMuiIbTOHOBBI rpadb Pemenne 3anauy,
MIpoBEpKa
JIOMAIITHETO 3a/laHHs
16. Packpacku. [IpaBunbHas packpacka. OLIEHKH XpOMaTHYECKOTO Pewenue 3anauy,
yucia. XpoMaTuyeckuil moauHoM. Packpacka miiaHapHbIX [IpOBEpKa
rpagoB. [TpobemMa YETHIPEX KPACOK. AOMAIIHErO 3a/aHus
17. KonTponbnas pabota
18. |AureOpa BbICKa3bIBaHMi |BbICKa3bIBaHM, JOTHUECKHUE ONEPALMU HAJl BLICKA3BIBAHUSIMU. Pemenne 3anay,
2
®Dopmytbl anreOpbl BhICKa3bIBaHUMN, TAOIUIBI HICTUHHHOCTH. TpOBEpKa
Jloruyeckoe cleiCTBHE. AIOMAIIHETO 3a/laHuA
19. JlokazaTenbcTBO B anredpe BhIckasbiBaHUi. TeopeMa o Pewenue 3anau,
MPEJICTaBICHAN JIOKa3aTeIbCTBA B BUE LIETIOUKH (HOpMYIL. HpoBEpKa
IIpaBiuia BBIBOJA. JIOMAIIIHETO 3aaHus
20. IIpsiMoe 1 KOcBeHHOE A0Ka3aTenbCTBO. [IpencraBneHue Pemenne 3anay,
MPOU3BOJBHON (DYHKIIMK TIPOTIO3UIIMOHATBHBIX IEPEMEHHBIX B [IpOBEpKa
BHzE (POPMYIIBI ANreOpPHI JTOTUKH. AOMAIIIHETO 33a/1aHHs
21. W3BbIOHKTHBHAS HOpMaJIbHasg (popMa, COBEPILIEHHAs Pemenue 3anay,
9

JTU3BIOHKTHBHAS HOpMaibHas opma. KOHBIOHKTHBHAs
HOpManbHast opMa, COBEpLICHHAs KOHBIOHKTUBHAS
HOpMaJnbHas Gopma.

MIPOBEpPKa
JIOMAITHEr o 3a/JaHus




22.

[Ipobnema pazpemumoctu. Kpurepuu ToxK1eCTBEHHOM
HUCTHHHOCTH U TOXIECTBEHHOM JIO)KHOCTH IIPOU3BOIBHOM
(hopMymBI anreOphl BEICKa3bIBAHUH

Pemenue 3anauy,
MpOBEpKa
JIOMAIITHETO 3aIaHHs

23. PeneiiHo-koHTaKTHBIE CXeMBl. DYHKIIMK anreOphl JIOTHKH. Pemenue 3anauy,
IpoBepKa
JIOMAIITHET o 3aJJaHusl
24. |Jloruka mpeauKaToB Jloruka npenukaToB: NpeauKaThl, KBaHTOPbI. [locTpoeHue Pewenue 3anauy,
JIOTHKH ITPEIUKATOB HA TEOPETUKO-MHOKECTBEHHOW OCHOBE. IIpOBEpKa
JIOMAIITHET o 3aJIaHusl
25. DOpMyITEI JIOTHKH MTPEIUKATOB. 3HaUCHHUE (POPMYJIBI JIOTHKH Pemenue 3anauy,
npeaukatoB. CBOOOIHEIE U CBS3aHHBIC ITEPEMEHHEIE. IIpoBepKa
JIOMAITHETO 3aJaHus
26. PaBHOCHIBHBIE POPMYITBI TOTUKH MTPpeAUKAaTOB. OCHOBHEIC Pemenne 3anay,
PaBHOCUJIbHOCTH JIOTUKHU IPEIUKATOB. NpoBepKa
JIOMAITHET0 3aJaHus
27. [TpenBapeHHas HopMaibHAs popMa. Pemenne 3anau,
MIPOBEPKa
JIOMAIIHETo 3aJaHus
28. OO111€3HaYNMOCTh U BBITIOJIHUMOCTD ()OPMYJT JIOTUKH Pemenwe 3anay,
npeaukaroB. [Ipobiema paspemumMocTy. [IpOBCpKa
JIOMAIITHEro 3aJJaHusl
29. Kontponpnas padora
30. |AkcuomaTuyeckue [Tpumeps! MOCTPOEHHUS MaTeMAaTHIECKUX TEOPHil C Pemenue 3agay,
TCOpUHU HCIOJIE30BAHUEM JIOTUKH IIPEIUKATOB. IIpOBCpKa
JIOMAITHEro 3aJIaHusl
31. [Tpumeps! MOCTPOEHHUS MaTeMAaTHIECKUX TEOPHil C Pemenne 3anauy,
HCIIOJIb30BAHUEM JIOTUKHU MTPEAUKATOB. pOBEpKa
JIOMAIITHET 0 3aJJaHus
32, [Tpumepsl MOCTPOCHHS MaTeMaTHYECKHX TEOPHil C Pemenne 3anay,
WCII0JIb30BAHUEM JIOTUKHU MPEAUKATOB. HNpoBEpKa
JIOMAIITHET 0 3aJJaHus
33. ITpumeps! mocTpoeHUs MaTEMaTHUECKUX TEOPHIA C
HCIOJIb30BAHUEM JIOTUKH TPEAUKATOB.
[Ipy wW3yyeHWHM  JOUCHMIUIMHBI MOTYT  TNPUMEHSATBHCA  DJIEKTPOHHOE  OOydYEHHeE,

JTUCTAHIIMOHHBIE 00pa3oBaTenbHble TeXHOJIoTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.4 IlpumepHasi TEeMATHKA KyPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboThl HE TPEyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 oDecneyeHHMs IJIsI CAMOCTOSAITEJIbHOI PadoThl
o0y4yaruuxcst 1Mo JUCHUIIMHE (MOYJIIO0).

Bung CPC

CaMOCTOSTENTFHON paboTHI

Hepequb y‘IC6HO-MCTOI[I/I‘ICCKOFO obecreueHus JUCHUINIMHEI I10 BBIITIOJIHCHUIO

npobiieme

Pabora ¢ TeKIIMOHHBIM
MaTepHaoM, TIOMCK H
aHAIN3 JINTePATYPhI U
3HeKTpOHHBIX HUCTOYHHUKOB
MHPOPMALIUH 110 33TaHHON

1. Meroan4eckne yKa3aHUs A7 IOATOTOBKH K 3aHATHIM JICKITHOHHOTO H
CEMHHAPCKOT0 THIIA. Y TBepXk/AeHBI Ha 3acegannu CoBeTa (paKkynbTeTa MaTeMaTHKH
n xoMmsioTepHBIX HayK @PI'BOY BO «Ky0oI'Y». ITpotokon Ne 5 ot 05 mas 2022 r.
2. MeTtoanvecKue yKazaHHsi 10 BHITIOJIHEHUIO CAMOCTOSITENIbHON paboTh
oOyuatormuxcsi. YTBepiKaeHbl Ha 3aceanny CoBeTa aKynbTeTa MaTEMaTHKU U
komisioTepHbIX Hayk ®I'BOY BO «KyOI'Y». ITporokon Ne 5 ot 05 mas 2022 r.
3. Meroauyeckue yKa3aHUs 10 UCTIOJIb30BAaHHUIO HHTEPAKTUBHBIX METOJIOB
o0yueHus. YTBepkaeHbl Ha 3acenann CoBera (pakyabTeTa MaTeMaTHKH U
koMitbioTepHbIX Hayk PI'BOY BO «Ky6I'V». [Iporokon Ne 5T ot 05 mast 2022 .
4. Mertoauyeckue yKa3aHus 10 MOATOTOBKE 3cce, pedepaToB, KypcoBBIX padoT.
YrBepxneHs! Ha 3acexannu CoBeTa (pakynbTeTa MaTEMAaTHKU M KOMITBIOTEPHBIX
Hayk ®T'BOY BO «Ky6I'V». IIpotokon Ne 5t ot 05 mas 2022 r.

5. MeTtoanyeckue yKa3aHHUs K U3yUEHHIO Kypca 0 AUCIUIIINHE «JlicKpeTHas
MaTeMaTHKa ¥ MaTeMaTHYEeCKasl JIOTHKA», YTBepKACHHBIE Kadeapoi
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BBIYHMCIINTEIBHON MaTeMaTHKH U nHpopMaTuky, mpotokoin Ne 14 ot 14.06.2017 r.

2 |H3yyenue teopernueckoro |1. Meroauyeckne yKa3aHus Uil HOATOTOBKY K 3aHSTHSAM JIEKIIMOHHOTO U
Mmarepuaia K CEeMUHAPCKOTO THIA. YTBEp KAeHbI Ha 3acenannn CoBera (axynpTeTa MaTeMaTuKU
ma00paTOPHBIM 3aHATHSIM  |M KoMIbIOTepHBIX Hayk @TBOY BO «Ky6I'V». IIporokon Ne 5 ot 05 mas 2022 .
2. MeTtoan4ecKkue yKa3aHHs IO BHIIIOJIHEHUIO CAMOCTOSITENBHON paboTh
oOygaromuxcs. YTBepKIeHH Ha 3aceqannn CoBera GaKyabTeTa MATEMATUKA 1
komnbioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas 2022 r.
3. Meroaudeckue yKa3aHUs 10 UCTIOIb30BAHHIO HHTEPAKTHBHBIX METOIOB
oOyueHns. YTBepKIeHbI Ha 3acenannu CoBera aKyIbTeTa MATEMaTHKH U
komibioTepHbIX Hayk PI'BOY BO «Ky6I'V». [Iporokon Ne 51 ot 05 mast 2022 r.
4. Meroauyeckue yka3aHus 10 MOATOTOBKE 3cce, pedepaToB, KypcoBBIX padoT.
Y1BepxeHbl Ha 3aceanny CoBeTa (aKynbTeTa MaTeMaTHKNA U KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». [Ipotokon Ne 5T ot 05 mas 2022 r.

5. MeTtoanueckue ykazaHusl K U3y4EeHHIO Kypca [0 TUCHUILTHHE «J{uckpeTHas
MaTeMaTHKa U MaTeMaTH4YecKas JIOTHKay, YTBep KICHHbIe Kadeapoit
BEIYUCIUTENFHON MaTeMaTHKH M nHpopMaTukd, mpotokon Ne 14 ot 14.06.2017 1.

3 |IloaroroBka k 1. MeTtoanieckue yKa3aHHs AJIs TOJTOTOBKH K 3aHATHAM JICKIIHOHHOTO H
3a4eTy/IK3aMeHy CEeMUHAPCKOTO THIA. Y TBEp>KAeHBI Ha 3acenanny CoBeTa (axynpTeTa MaTeMaTHKH
u xoMmsioTepHBIX HayK DI'BOY BO «KyoI'Y». [Ipotokon Ne 5 ot 05 mas 2022 .
2. MeTtoan4ecKkue yKa3aHHs IO BHITIOJIHEHUIO CAMOCTOSTENBHON paboTh
oOyuwatomuxcs. YTBepKAeHbI Ha 3acenanny CoBeTa GaKynbTeTa MaTEMaTHKU U
komnboTepHEIX Hayk @TBOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mas 2022 r.
3. Meroauyeckue yka3aHus 10 UCTIOJIb30BAHHUIO HHTEPAKTHBHBIX METOJIOB
oOyueHus. Y TBepkaeHbl Ha 3acenann CoBera (pakyabTeTa MaTeMaTUKH U
komIitbtoTepHbIX Hayk PI'BOY BO «Ky6I'V». [Iporokon Ne 51 ot 05 mas 2022 r.
4. MeToaudeckue yka3aHus M0 MOJATOTOBKE 3cce, pedepaToB, KYPCOBBIX padoT.
Y1BepxeHsl Ha 3aceianny CoBeTa (aKkylnbTeTa MaTeMAaTHKUA U KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». IIpotokon Ne 5T ot 05 mas 2022 r.

5. Meroaudeckne yka3aHus K H3y4EHHUIO Kypca 10 AUCIHIUINHE «J{uCKpeTHas
MaTeMaTHKa 1 MaTeMaTH4IeCcKas JIOTHKay, YTBEp KICHHbBIE Kadeapoit
BEIYHCITUTENFHON MaTeMaTuKu U nHpopMaTtukw, mpotokon Ne 14 ot 14.06.2017 r.

Y4eOHO-MeTOIMYEeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW padoThl OOydaromuxcs W3
YHUCJIa UHBAJIUJIOB U JIMIl C OTPAaHMYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) mpenocraBnstoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHMUEHUSAM HX 3[J0POBBS U BOCIIPUATHS HHPOPMAITIH

Jlist mur ¢ HapyIIeHUsIMU 3pEHUS:

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

[l AL ¢ HapyIeHusAMHU cilyXa:

— B re4aTtHo opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlist U1 ¢ HapyIIeHUsIMHE OITOPHO-/IBUTATENILHOTO afapara:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlanHbIll MepedyeHb MOXKET ObITh KOHKPETH3HMpPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
o0yJaromuxcs.

3. OoOpa3zoBaTe/bHbIe TEXHOJOTMH, NPHMEHsieMble IPH OCBOCHHMH JUCHHUILUIMHBI
(MoayJis)

B Xxome wu3ydeHHs AMCLUIUIMHBI IPEIYCMOTPEHO  HCIIOJIB30BAHUE  CIEAYIOLIUX
0o0pa30BaTeNbHBIX TEXHOJOTMM: JIEKIMM, MPAKTUUYECKHE 3aHATHS, MOJyJbHas TEXHOJOTHS,
MOJIrOTOBKA pedepaToB, caMocTosTeNbHAs paboTa CTY/IEHTOB.

WupopmalinoHHblE  TEXHOJIOTMH, MPUMEHSEMble TPU  HU3YYEHUHM  JTUCLUIUINHBI:
ucnons3zoBanne OCMJIO Ky6I'Y; ucnons3oBanne MH(OPMAIMOHHBIX PECYPCOB, JTOCTYIHBIX B
MH(OPMAaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTn HTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, IPUMEHSIEMbIE MPU U3YYCHUH JUCLUTUIMHBI
— JUIl JUI C OrPAaHWYEHHBIMH BO3MOXXHOCTSMM 3/I0pPOBbSl IPEAYCMOTPEHA OpTraHU3aIus
KOHCYJIbTAlIU! C UCIIOJIBb30BAHUEM DJIEKTPOHHOM IIOYTHI.
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4, OueHoyHble

cpencTBa

I

l'lpOMe)KYTO‘IHOﬁ arrecranmuu

NMPOMEKYTOUYHOI aTTecTauuu B (hopMe BOIPOCOB U 33JIJaHUH K 3a4eTy/IK3aMEHY.

TEeKYIIero

KOHTPOJIS

ycreBaeMocTH

OrneHouHbIe CcpelncTBa NpEJHAa3HAYeHBI Ui KOHTPOJII U OICHKH 00pa3oBaTeIbHBIX
JOCTUXKEHUM O00ydaroluxcsi, OCBOMBIIMX MPOrpaMMy Y4eOHOM AucuMILTUHBL «JlucKkpeTHas
MaTeMaTHKa U MaTeMaTU4ecKasi JIOTUKay.
OrneHoYHBIE CpeICTBA BKJIKOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TeKYIero
KOHTPOJs B (GopMe MEepeyHsi BOIMPOCOB i YCTHOTO ONPOCA, TUIIOB 3aJaHUM K KOHTPOJIHOU
paboTe, MPUMEPHOTo MepeuHs TeM pedepaTroB, BOMPOCOB i MPOBEACHUS KOJUIOKBUYMa U

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ aTTreCTalumn

Kon u nammeHnoBanue

HamMenoBaHme orieHOIHOTO cpeacrsa

Ne PesynbraTel 00y4ueHus
n/n MHAKKATOpa (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB TpomexyTonas
(B cooTBeTcTBHU C 1. 1.4) aTTecTanus
1. HOIIK-1.1 Ilpumenser | 3HaeT OCHOBHBIC MOHATHUA | Bompocs! s ycTHOrO onpoca | Bompocs! k
0azoBble 3HAHUSA, | JUCKPETHON MaTeMaTHKH | 10 pa3aenaM 3a4eTy/IK3aMeHy
NOJyYeHHbIe B 00JacTH | U Maremarnueckoi | «KomOunaropukay, «Teopus | 1-29
MaTeMaTHuecKux W(WiIn) | JIOTHKH, OmpejaeneHus U | rpadosy, «Anredpa TecToBBIE
€CTECTBEHHBIX HAYK CBONCTBa BBICKa3bIBaHUI», «Jloruka 3a7aHus K
MaTeMaTHYECKUX MIPEANKATOBY, K3aMeHy
00BEKTOB, HCIOIB3YEMbIX | « AKCHOMAaTHYECKUE TCOPHUI
B 9THX obnactsx; | KoHTponbHEIE pabOTHI IO
(hopMyTHpPOBKH paznenam «KomOuHaTOpHKaY,
yTBepxkaeHni, MeToasl ux | «Teopus rpadosy», «Anredpa
JIOKa3aTeIbCTBA, BBICKa3bIBaHUI», «Jloruka
BO3MOXHBIE c(epbl UX | MPEIUKATOBY»
MPHIOKCHU N Pedepar
YMmeer pemarth 3amaud | Bompockl Ui npoBeneHus
TEOPETUIECKOTO U | KOJJIOKBHYMa MO pa3zenaM
npuknagHoro  xapakrepa | «KomOnnatopukay, «Teopus
U3 pasIMYHBIX pasnenoB | rpadosy», «Anredpa
JIMCKPETHON MAaTeMaTHKU | BBICKA3bIBAHHMI»
" MaTeMaTHIeCcKOH
JIOTHKHY; JIOKa3bIBATh
YTBEPKICHHS TUCKPETHON
MaTeMaTHuK! u
MaTeMaTH4eCKOH JIOTUKH
Brnaneer maremaruueckuM
anmnaparoM  JUCKPETHOU
MaTeMaTHKHI u
MaTEMaTHYECKON JIOTHKH,
HaBBIKAMHU
ANTOPUTMHU3AIIH
OCHOBHBIX 3am1ad;
METOJAMHU 10Ka3aTeIbCTBA
YTBEPXKICHUH JUCKPETHON
MaTeMaTuK! u
MaTeMaTH4eCKOH JIOTUKH
2. HOIIK-1.2 OuenuBaer u | 3HaeT OCHOBBI OCTPOCHUS

dopmynupyet
aKTyaJbHble ¥ 3HaYMMBbIe
poOIeMbI
(yHIaMEeHTaIEHOU
MaTeMaTHKu

JTIUCKPETHO-
MaTeMAaTHYECKUX
MOJETIeH, 3a7a9u "
mpoOJieMbl, JieXamue B
cthepe HWHTEPECOB
JIUCKPETHOW MaTeMaTUKH
u MaTeMaTH4eCKOMH
JIOTUKHU

Ywmeer OLICHUTD
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aJIeKBaTHOCTb JTUCKPETHON
WY JIOTHYECKOH MOJIENN

Bnaneer HaBBIKAMHU
MOCTPOCHHUS W  aHaJIH3a
JIUCKPETHBIX MOZEIEH.

NOIIK-1.3 Anammsupyet
U TpPUMEHSET HAaBBIKH
BEIOOpa METOIOB
peteHus 3a1a4
po¢eCCHOHATBHOM
JeSITEJIBHOCTA Ha OCHOBE
TEOPETHYCCKUX 3HAHUI

3HaeT OCHOBBI ITOCTPOCHHS

JTIUCKPETHO-
MaTeMaTHYECKUX MOJIeIeHn
YMeer pemars 3agadu
TEOPETHIECKOTO u
MPUKJIATHOTO  XapakTepa
U3  pasuuuHBIX  cdep

MPUMCHCHUA )IHCerTHOﬁ
MaTCMaTUuKN

Brnaneer HaBBIKAMHU
BBIOOPA METOJIOB PEIICHHS
3a1a4 MPOQECCHOHATBHO
JICATEIbHOCTH HA OCHOBE
TEOPETHUYCCKHUX 3HAHUU.

HIIK-1.1 3HaeT
OCHOBHBIE IIOHATHS, UIAEU
U METObI
(byHIaMEHTATBHBIX
MAaTeMaTHYECKUAX
JUMCIUIUIAH U1 PEIICHUs
0a30BbIX 3a1a4

3Haet IIOCTaHOBKH
OCHOBHBIX 3aga4
Z[HCKPCTHOﬁ MaTE€MaTUuKHU
H MaTeMaTHICCKOH JIOTUKH

U METOABl HUX pEIIEHUs;
OCHOBBI MOCTPOCHHUS
JIUCKPETHO-

MaTeMaTHYEeCKUX MOJeIeH

YMeer cTpoutb MOJEIU
00BEKTOB W TIOHATUH B
obnactu JUCKPETHON
MaTeMaTUKU "
MaTeMaTUYeCKON JIOTHKY;
BBIOHPATH aJIeKBaTHBIC
METOJIBI pelieHus
MOCTABJICHHO 3a1a4n

Bnaneer HaBbIKaMU
JIrOPUTMU3ALUN
OCHOBHBIX 3a7a4
JIUCKPETHOW MaTeMaTHKHU
u MaTeMaTH4eCcKOn
JIOTUKH; METOJaMH  HX
peleHus

UIIK-1.2 YMmeer
nepeiaBath  Pe3yJbTaThl
MPOBEJICHHBIX
TEOPETUUECKHUX u
MPUKITATHBIX
HCCIENOBAaHUNA B  BUIE

KOHKPETHBIX HNPEAMETHBIX

pexomMeHAaIui B
TepMUHAX  IPEAMETHOMI
obmactu

3HaeT OCHOBHBIE MHOHITHS
JUCKPETHOH MaTeMaTHKHU
u MaTeMaTHYECKON
JIOTHKH, OTPENCIeHUs U
CBOMCTBA
MaTeMaTHYECKUX
O00BEKTOB, HCIIOJB3YEMBIX

B 3THX obacTsx;
(hopMyITHPOBKHU
YTBEPIKICHUHA, METOIBI UX
JIOKa3aTeNnbCTBa,
BO3MOXHBIE chepsl uX
IPWIOKEHUN

YMmeer IIPOBOAUTH
TEOPETHYECKHE u
Bnaneer HaBBIKAMHU

BBIOOpA METOJIOB PEIICHHS
33124 TpodhecCHOHATBHOM
JIeITeIbHOCTH Ha OCHOBE
TEOPETHYECKUX 3HAHHH.

Bompocsl u1st ycTHOrO onpoca
IO paszenam
«KombuHaTOpHKay, «Teopus
rpadoBy, «Anredpa
BBICKa3bIBaHU», «Jloruka
MIPEANKATOBY,
«AKCHOMAaTUYECKHE TEOPUNY
KonTtpompHbie paboThI 1m0
pasnenam «KomOuHaTopukay,
«Teopus rpadosy, «Anredpa
BBICKa3bIBaHUI», «Jloruka
MIPEIUKATOBY

Pedepar

Bonpocs! 11 nposeneHust
KOJIJIOKBHYMa IO pa3zienaM
«Kombunatopuka», «Teopus
rpadoBy, «Anredpa
BBICKA3bIBAHHUI

Bomnpocsr x
3a4eTy/3K3aMeHY
1-29

TectoBble
3a/1aHus K
9K3aMeHY
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6. UIIK-1.3 HMmeer HaBbIKK | 3HAET MaTeMaTHYCCKHUI
perieHus arrapar JIUCKPETHOU
MaTeMaTHYeCKMX 3a/ad, | MaTeMaTHuKH u
COOTBETCTBYIOIINX MaTeMaTHYECKOM TOTHKHI
kBanu(pUKaInH, VYmMmeer MIPUMEHSTD
BO3HHKAIOIIHNX IIPH | COBPEMEHHBIC METOJIbI
IPOBEJICHUM HAYYHBIX U | pa3pabOTKH M pean3aliiu
MPUKITAIHBIX ANTOPUTMOB
HCCIIeT0OBaHUI MaTeMaTHYECKHMX MOJIEIeH

Bnazgeer HaBBIKAMU
ANTOPUTMHU3AIUH
OCHOBHBIX 3a1a4
JUCKPETHOH MaTeMaTHKU
u MaTeMaTHYeCKOH
JIOTHKHU

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIM WHbIE MAaTEePHAJIbl, HEOOXOAUMbIE JIf OLEHKHU
3HAHM, YMEHHH, HABBIKOB W (WJHM) ONbITA [eATEJbHOCTH, XAPAKTePU3YIOIIMX JTalbI
(opMupoBaHus KOMIIETEHIINI B MpoLecce 0CBOeHHs 00pa30BaTeILHOI NPOrpaMMbl

IlpumepHnulit nepeuens 6onpocos 011 yCMHO20 ORPoOCca
Bonpocs! 1151 yeTHoro onpoca no pasaeny «Komounaropukay

Chopmynupyiite npunimn Jupuxie.

Cdopmynupyiite 00001IeHNS U yCUIICHHS pyuHIMNa J{upuxie

3. CdopmynupyiiTe npaBuio CyMMBbI 1151 MHOXeCTB. Jlokaxute ero. Kakum MeTo/10M BB
I10JIb30BAJIUCH NP J0KA3aTEIbCTBE?

4. CdopmynupyiTe mpaBUiIo CyMMBbI AJIsl pelieHus] KoOMOMHATOPHBIX 3a71a4. Ha kakue
HIOAHCHI HY>)KHO 00OpalaTh BHUMaHUE MpU IPUMEHEHUH 3TOT0 IpaBuia?

5. Cdopmynupyiite npaBuiio Npou3BeeHus A MHOXKeCTB. [Jokaxure ero. Kakum
METOJIOM BbI II0JIb30BAJIUCh NPU J0KA3aTEIbCTBE?

6. CdopmynupyiiTe npaBuIo MPOU3BEACHUS U1 pelIeHUs] KOMOMHATOPHBIX 3a1a4. Ha
KaKue HI0AHChl HYXKHO 00paIiaTth BHUMaHUEe IPU MPUMEHEHUHN 3TOro IpaBuiia?

7. Yto Takoe BeIOOpKa? [Touemy He TOCTATOYHO MOHATHS MHOKECTBA U MOAMHOXKECTBA
JUIS 3TOTO THIA KOMOWHATOPHBIX 3a7a4?

8. CdopmynupyiiTe MOCTAaHOBKH 33/1a4, MPUBOASIINX K Pa3MEIIEHUAM, IEpeCTaHOBKAM U
coueTaHusIM 0e3 MOBTOPEHUH.

9. BriBeaute hopMyIIbl 71 MOACYETA YHCIIA PAa3MELICHUH, TIEPECTaHOBOK M COUeTaHUN
0€e3 MOBTOPEHUH.

10. ITosicuure noustue ¢pakropuana. Kak o Beruucnsercs? [louemy 0! = 1?7

11. Toxaxxute GpopMyJbl Ui MOACYETa YUCIIA Pa3MEIIeHNH, IEPeCTaHOBOK U COUETaHUI

0€e3 MOBTOPEHUI METO/IOM MaTeMaTHUECKOW MHAYKIIUH.

CdopmynupyiiTe MOCTaHOBKH 33/1a4, IPUBOASIIUX K pa3MELICHUM, IEPECTAHOBKAM U

COUYETAHMSIM C TOBTOPEHUSIMM.

Briseaute popmysibl Asis mojicyeTa yrciia pa3MelleHnid, IepecTaHOBOK U COYETaHH ¢

MOBTOPEHUSIMH U3 KOMOMHATOPHBIX COOOPaKECHHIA.

14. Toxaxxute GopMyJbl AJis MOACYETA YUCIIA Pa3MEIIeHN, IEpeCTaHOBOK U COUETaHUi C

MIOBTOPEHUSAMH METOAOM MaTEMATUYECKON MHTYKIUH.

ChopmynupyiiTe TPUHITUT BKIFOUSHUH U UCKITFOYCHHH IJIs1 IBYX MHOXECTB, TPEX

MHOK€ECTB. JlokaxkuTe.

ChopmynupyiiTe TPUHITUT BKIFOUSHUH W UCKITFOYCHHUH /1 HECKOJIBKUX MHOYECTB.

Jlokaxurte GopMyIty, MOJIb3YSCh METOJIOM MaTeMaTHUYECKON MHIYKIIUH.

ChopmynupyiiTe TPUHITUT BKIFOYSHUH W UCKITFOYCHHUH TS PEIICHUS] KOMOMHATOPHBIX

3agau. Jlokaxxute popmyiy, Hoab3ysach METOAOM MaTeMaTUYeCKONH MHTYKIIHH.

18. 3anmmure hopmyny OnHoma HeroToHa.

19. JTokaxxute ee, UCXOAs U3 KOMOMHATOPHBIX COOOPAKEHU.

N

12.

13.

15.

16.

17.

13




20.
21.

22.
23.
24,
25.

26.
27.

RRoOoo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Cdopmynupyiite cBOHCTBA OMHOMHUAIBHBIX KOA(PDHUITUESHTOB.

3anummuTe noauHOMHAIBHYI0 Gopmyy. ChopMynupyiiTe CBONCTBA TOJIMHOMHUABHBIX
KO3 PHUIIHEHTOB.

JaiiTe onpeneneHue peKyppeHTHOro cooTHomeHus. CymecTBYeT JIn OOIIHI METOT
pewenus PC?

Jaiite onpenenenre JMHEHHOTO PEKYPPEHTHOTO COOTHOILIEHUS C TTOCTOSIHHBIMU
kodpunuentamu. CymiecTByer jiu o0mmii Mmetox pemenus takux PC?

Hoxaxute Teopemy o pemenun JIPCIIK.

Jaiite onpenenenre Npou3BosAIIeH QyHKITUY.

Jlns pelieHus: Kakux 3aja4 MPUMEHSIeTCS METO/1 TPOU3BOIAIINX (YHKIUIT?

UYro Takoe 3HyMepaTOphl U AEHYMEPATOPbI COYETAHUN?

Bonpocsl 14151 ycTHOro onpoca no pasaeny «Teopusi rpagos»
Chopmynupyiite onpenenenue rpada. Kak 3amaercs rpad?
Chopmynupyiite 1eMMy 0 pyKOIOXKATHUSX.
CdopmynupyiiTe U JOKaKUTE YTBEPHKIIEHHUS O CTEMEHSIX BEPIIHH B rpade.
Uro o3znavaet nzomopusM rpados? [louemy 3T0 MoHATHE BaXKHO AJIsi TEOpUU TpadoB?
Jlokaxkute, 4TO OTHOILIIEHHE U30MOP(HU3MA SIBISETCS OTHOLUICHHEM SKBUBAJICHTHOCTH.
UTto Takoe MOMEYeHHBIN U a0CTpaKTHBIN rpad?
CdopmynupyiiTe runoTe3y peKOHCTPYUPYEMOCTH.
[lepeuuncnure nOKagbHBIE U ANredpandeckue onepauuy Haja rpadamu.
Jlokaxkute, 4TO OTHOILIIEHHE roMeoMop(dr3Ma SIBISIETCS OTHOIICHHEM SKBHUBAJIEHTHOCTH.
Kak ompenenstorcst n-MepHbIe KyObI?
Onummre ABa cnoco0a 00xo/a BepInH rpada (MOUCK B IUPUHY U TITyOUHY).
Cdhopmynupyiite alropuT™ yCTaHOBJICHHUS ABYAOIBHOCTH rpada.
Cdopmynupyiite onpenenenue aepesa.
Cdhopmynupyiite npu3HaKu AepeBa.
[Tepeuncnure cBONCTBA LIEHTPAIbHBIX BEPUIMH Ipada.
HazoBute cnoco6sr 06x0/1a BepiuH B rpade.
HazoBute ciocoObl moucka octoBa B rpade.
Cdopmynupyiite Teopemy Kupxroda.
Cdhopmynupyiite u nokaxute Teopemy Kanu.
Kak noctpouts Matpuiy GyHnaMeHTalIbHBIX LIUKIOB?
VYxaxure orinuns anroputMoB Kpackana u [Iprma noucka MUHUMaJIbHBIX OCTOBOB.
Jns kakux rpados crnpasenauBa popmyia Diliepa o yhclie BEpIInH, pedep u rpaHeit?
Yro takoe cermeHT? Kakue BUbl CETMEHTOB Y4aCTBYIOT B alropuT™Me?
Kakwne BepIIrHBI Ha3bIBAIOT KOHTAKTHBIMH?
OnwumuTte mark paboThl raMMa-airopuTMa.
Kak npuMeHuTh raMMa-aJIrOpuT™ K Tpady ¢ TOUKaMU COUICHEHUS UM MOCTaMu?
Kak craButcs 3amauya o6xona rpaca?
ChopmynupyiiTe KpUTEpHUil CyliecCTBOBaHM B Tpade diepoBa HUKJIA.
Chopmynupyiite anroputm Dnepu.
Kaxk onpenenuTs KOTMYECTBO IeTei, MOKphIBatomux rpad?
[TpuBeauTe MpUMEpPHl raMUIBTOHOBBIX TpadoB.
CdopmynupyiiTe 1ocTaTOUHbIE YCIOBUS FAMUIBTOHOBOCTH rpada.
Chopmynupyiite 3a1a4y KOMMHBOSIKEpA.
Kakwue cymiecTByrOT MOJX0/bI K PEIICHHUIO 3a/1a4ll KOMMUBOSKEpa?
B gem 3akiouaercst mpoOiieMa yeTbipex Kpacok?
Yto Ha3bpIBaIOT NMPaBUIBLHON BepIIMHHON k-packpackoii?
YemM paznuuaroTcs MoHATUs K-packpammBaemoro u k-xpomaruueckoro rpada?
UYto Ha3bIBaIOT XpOMaTHUYECKUM YUCIIOM rpada?
[TpuBeauTe pa3nuuHbIe AITOPUTMBI PACKpAIIMBAaHUS BEpIIUH Tpada.
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19.
20.
21.
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N

Chopmynupyiite TeOpeMBbl, UCTIONb3yeMbIE P KOHCTPYUPOBAHUU XPOMATHYECKOTO
IIOJIMHOMA.
IToxaxkure, 4TO pacKpacka KapTbl CBOAUTCS K PACKPACKE BEPIIUH JBOMCTBEHHOIO

rpada.

Bomnpoce! 1J1s1 yCTHOT0 onpoca 1o pasjaeiay «AJredpa BbICKa3bIBaHU)
Uto nmoHMMaeTcs 1noj| BbICKa3bIBAHUEM?
CdopmynupyiiTe OCHOBHbBIE 3aKOHBI JIOTHKU.
Kak 00pa3yrorcsi cocTaBHBIE BBICKA3bIBAHUS?
Kaxkue noruueckas onepamuu onpenessitoTcs HaJ BbIcKa3biBaHUAMU? CoCTaBbTe IS
HUX TaOJIMILIBI UCTUHHOCTH
Kakue Gpopmbl eCTECTBEHHOTO S3bIKa COOTBETCTBYIOT OTPUIIAHNIO, KOHBIOHKIIUH,
JTU3BIOHKIINY, UMILTAKAIIMY, SKBUBAJICHIIUN?
B dem paznuiia Mexay pa3aenuTeabHON U HEPa3AeIUTEIbHON TU3bIOHKIUECH?
Cdopmynupyiite onpenenenue hopmyibl. Kak ctpoutcs 3o onpenenenne? Uto Takoe
MOPO>KIAIOIIAs TIOCIIEI0BATEILHOCTH (POPMYIIbI?
Cdhopmynupyiite orpeneeHus TOXXIeCTBEHHO-UCTHHHOM U TOKECTBEHHO-JI0KHOM
(hopmyibt
Ha kakue kiaccbl MOKHO pa30uTh Bce hopmyibi?
B yewm 3akmtogaercs mpobiema paspemumoctu? Jlokaxute, 4To Jis €€ peuieHHs
JIOCTATOYHO UMETh KPUTEPHUM TOXKICCTBEHHON UCTUHHOCTH.
Kakue ¢popmysbl anredpbl TOTUKA HA3BIBAIOTCS PABHOCUIIBHBIMU?
[lepeuncnure ocHOBHbIE paBHOCUIILHOCTU AB.
UYto Ha3bIBAIOT PAaBHOCHIILHBIM MPeoOpa3oBaHueM?
UTo Ha3bIBAIOT 3JIEMEHTAPHON KOHBIOHKIMEN? 3IEMEHTapHON AU3bIOHKIIUEH?
Yro Ttakoe [JHD? KHD?
Chopmymnupyiite onpeneneane CJHO, CKHD.
[TpuBenuTe aNrOpUTM OTHICKAHHS COBEPILIEHHBIX ()OPM C TIOMOIIIBIO Ta0JIHII
HMCTUHHOCTH U C TIOMOIILIO0 PABHOCUIIBHBIX MTPe0oOpa30OBaHUM.
CdopmynupyiiTe onpeaeneHne J0ru4eckoro CieaCTBUsI.
Kakwue criocoObl MpoBEepKU JOTMUYECKOTO CIEICTBUS CYLIECTBYIOT?
Yro Takoe paccyxaeHue?
Kakwue atansl BKiIto4aeT B ce0sl aHAINU3 pacCyKIeHUs?
Yro Takoe mpaBuiIO BbIBOJA?
Kak ctpoutcs noka3aTesnbecTBo?
YTO Ha3bIBAIOT IHTUMEMOIL?
Kaxk naiiTu cienctBus U3 JaHHON COBOKYITHOCTH TTOCHIJIOK?
Kak HaliTh IponyIEeHHYO MOChUIKY?
Kaxk HaliTH Bce NOCBIIKHU IS JAHHOTO 3aKII0YEeHUs?
Kak ycTaHOBUTH B3aMMHO-0/IHO3HAYHOE COOTBETCTBHE MEXAY OYyIeBbIMU (DYHKITUSIMU U
(dbopMynaMu anredpbl BbICKa3bIBAHUN?
Kak mo 3aganHo#i (hopMyIie TOCTPOUTH MEPEKITIOUATENBHYIO CXeMY?
Kakne metoast Munnmuzannu b® cymectByroT?

Bonpoch! /151 yCTHOTO onpoca mo pasaeiy «Jloruka npeaukaroB»
CdopmynupyiiTe onpeaeneHne NOHITUS Npeankara. [louemy CymecTByOT pa3Hble
onpexaeneHus? Yem MOHATHE TPEIUKATA OTIMYASTCS OT MOHATHS «BBICKa3bIBAHHEY H
«BBICKa3bIBaTEIbHAS opMan?

Urto Takoe 06sacTh onpeieNieHus U 00J1acTh HCTUHHOCTH TpeiuKaTa?

[ToueMy MOHO yTBEpKAaTh, UTO JIOTUKA MPEAUKATOB SBISETCS 000OIIEHUEM JIOTHKH
BBICKa3bIBaHUM?

Kak mpeaukat «1peBpaTUTh» B BEICKa3bIBaHUE?
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5. Kakwue kBaHTOPBI BBOJSATCS IS mpeauKkaToB? UYTo Takoe CBOOOIHAS U CBSA3aHHAS

nepemeHHasa? IlepectaHoBOYHBI K KBaHTOPHI? [louemy?

Uro Takoe popmyna noruku npeaukaroB? Uto Takoe HHTEpHpeTanus GopMyIibi?

Chopmynupyiite onpeaeneHue NOHITUS IPEAUKATa.

Uro Takoe 06JacTh onpeneneHus 1 006JacTh HCTUHHOCTH MpeuKaTa?

Kaxk onpenenuts 3HaueHue npeaukara’?

10. Kakoii mpeauKkat Ha3bIBaeTCS TOKIECCTBEHHO-UCTUHHBIM? TOX1€CTBEHHO-JIOKHBIM?
BrimonaumeiM? OnpoBepxkumbiM? JlaliTe onpeaeneHre 3TUX MOHATHI Yepe3
MHOXECTBO (00J1aCTh) UCTUHHOCTH.

11. Kak n300pa3uTh MHOKECTBO UICTUHHOCTH MPEAMKATa C TOMOIIbIO AUarpaMm Diinepa-
Benna?

12. Kak BbIpa3uTh MHOXKECTBO UCTUHHOCTH CJIOKHOT'O TPeKaTa 4epe3 MHOXKECTBa
HMCTUHHOCTHU BXOJSIIMX B HETO MPEAUKATOB?

13. ChopmynupyiiTe onpeieieHue MOHATHS TTPEAUKaTA.

14. Yo Takoe 06nacTh onpeieneHus 1 00JacTb HCTUHHOCTH MpeanKarTa?

15. Kakue npeaukathl Ha3bIBalOTCS paBHOCHIbHBIME? Kak CBs3aHBI MHOXKECTBA
HMCTUHHOCTU PAaBHOCUJIbHBIX IIPEIUKATOB?

16. Kak ycTaHOBUTbH PaBHOCUJIBHOCTh IPEIUKATOB?

17. B xakoM city4ae roBOpsIT, YTO OJIMH IIPEIUKAT SABJSIETCS CIEACTBUEM APYroro?

18. Kak ocymiectBisercs HedopMaabHas MPOBEpKa MPABUILHOCTU PACCYKICHUH C
MIOMOLIBI0 Auarpamm Jilniepa-Benna?

19. Kak BBISICHUTB, SIBJISIETCA JM (pOpMYyIia TaBTOJIOTUEH, BBIMOIHUMOM, ONTPOBEPKUMOM,
IIPOTUBOPEUUEM?

20. Yto Takoe HOpMaibHas (MpuBeIeHHAs ) popMma mpeaukara’?

21. Yro Takoe nmpeaBapeHHass HOpMaibHas popma mpeauKarta?

22. KakoBa CTpyKTypa MaTeMaTH4eCKOH TeOpeMbl?

23. 3anumuTe cXemy, WILTIOCTPUPYIOIIYIO CTPYKTYPY MPsIMOi, 00paTHOi,
MIPOTUBOIOJIOXKHON, 0OPaTHOM MPOTUBOIOIOKHON TEOPEM.

©ooNo

Bonpocs! 1J1st yCTHOT0 0Onpoca 1o pasaeiny «AKCHOMaTH4YeCKHe TeOPHID)
Kaxkue Bunb1 akcnomatuyeckux Teopuid Bel 3Haete?
Kakue Bl 3HaeTe cBOMCTBa aKCHOMaTHYECKUX TEOPUIL?
[TpuBenute npuMep HePOpPMaIbHON aKCMOMAaTUYECKON TEOPHUH.
[TpuBeauTte npumep popMaTbHONH aKCHOMATHYECKONW TEOPUH.

NS

3aoauu ona kKonmpoavHbIX pabom
3agaum A1 KOHTPOJILHOM padoThl o pasaeny «KomOnHaTopuka»

1. CxonbKHMH cITOCOOaMH MOXKHO TIepecTaBisATh OYKBHI B ciioBe «HOmurep» Tak, 4To0bI
rJ1IacHble OYKBBI LUK B al(aBUTHOM MOpsAIKe?

2. lllecTp SAUMKOB pa3IMYHBIX MAaTEPUAIOB JIOCTABJISIOT HA BOCEMb 3TaXEeH CTPOUKH.
CKOJBKUMHU cIIOCOOaMH MOXKHO PaclpesleuTh SIUKH M0 dTaxam?

3. CKONBKO CYIIECTBYET PAa3IMYHBIX CEMU3HAYHBIX TeIe()OHHBIX HOMEPOB, €CIIA B KAXKIOM
HOMepe HET MOBTOpsAImuXCs nudp?

4. 1ng nonera Ha Mapc HEOOXOAUMO YKOMIUIEKTOBATH CIEAYIOIIHMHA SKHITaXX KOCMHYECKOTO
KopaoJisi: KoMaHaup, |- MOMOIITHUK, 2-i1 TOMOIITHUK, Ba OOPTHHKEHEPA U OJUH Bpad.
Komanpgytomas Tpoiika MokeT ObITh 0TOOpaHa U3 yucia 25 TOTOBSIIUXCS K TOJIETY JIETYNKOB,
OopTuH)eHephl U3 uncia 20 cCnenuaIucToB, Bpad — U3 ynucia 8 MeTukoB. CKOJTBKHUMHI
croco0amMM MOKHO YKOMIUIEKTOBATh SKUIAX MCCIeoBaTeei kocmoca?

5. B ractpoHOMe nMeroTcst KOH(METHI TpeX HauMEHOBaHUM B KOpoOKax. CKOJIBKHUMH CIIOCOOaMH
MOJKHO 3aKa3aTh Ha0op U3 5 KOPOOOK?
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6. CKOJIBKO MMEETCS IECTU3HAYHBIX YHCEI, B 3aIIMCH KOTOPBIX UGPHI 1 1 2 BcTpeyaroTes 1o
nBa pasza, a mudpsl 3 U 4 — 10 OgHOMY pa3zy?

7. CKOJNBKMMHU CIIOCOOAMH MOKHO TIEPECTaBUTh OYKBBI CI0BA «KAPAKyJIN» TaK, YTOObI HUKAKHE
JIBE IJIaCHBIE HE CTOSIIM PsiioM?

8. Ilpu mkose 66T IpUycaneOHbIN y9acToK ¢ Teruiei. B cyo6oTy rpymnma pedst u3 30
4esioBeK padoTaia Ha 3ToM ydacTke. OHM pEMOHTHPOBAIU TEIUIULLY U MOJIUBAIHN OTYpLbL,
IIOMUJIOPHI U KalycTy. 15 yenoBek noiauBanu orypusl, 14 — kamycry, 16 — nomugopsl. Orypisl
Y TIOMU/IOPBI ITOJUBAIN 9 YeoBeK, Oryplibl M Kamycty — 6, IOMHUI0pBl U KamycTy — 7. Bee
BU/IbI OBOILLEH TOJUBAIH TPOoe pedsAT. CKOIBKO YEIOBEK PEMOHTUPOBAIM TEILIUILY?

9. 4 no3paBUTEIbHBIE OTKPHITKH CIIy4alHHO Pa3JI0KEHbI 10 YEThIPEM KOHBEPTaM C alpecaMu.
B ckonbkux ciaydasx XoTs Obl OJJHa OTKPBITKA MOMAAET B CBOM KOHBEPT?

3agaum 1Sl KOHTPOJILHOM padoThl o pasaeny «Teopusi rpagos»

1. 3aman rpadp G = ({1, 2, 3,4, 5,6, 7, 8}, {{1, 3}, {1, 4}, {1, 6}, {1, 8}, {2, 3}, {2,5}, {2, 7},
{3, 7}, {4, 7}, {4, 8}}). U300paszure ero pucyHkoMm. CKOJIbKO YETHBIX BepIIMH B Tpace?
Vkaxute Bucsure BepiIUHbL. CKOJIBKO pedep COoIepk HUT [omojiHeHue rpada? Ykaxute
oKpy>xeHue BepiuHbl 4. 3 3anannoro rpada yaanuian BepuinHy 7. CKOJIbKO B MOJIYYHBIIEMCS
noarpade pedep?

2. Ha muosxectBe uncen M={1, 2, 3, 6, 8, 9} 3agano orHomenue T: (a, b)eT < b-a uerHoe
gucio. [Toctpouts rpad mns orHomenus T. [TocTpouTs ero Marpuily cMekHOCTH. OTNpeIeIuTh
cBoiictBa T.

3agauu A1 KOHTPOJILHOM padoThI O pasieny «Ajaredpa BbICKa3bIBAHUID)
1. CocraBuTh TaOIUILy MICTUHHOCTH U1 BBICKa3bIBAHUS:

PAQ—(QAQ > RAQ)
2. TIpoBepHTh PABHOCHIBHOCTE: B
(Av AB v AB)(AvACv ABv ABC)=AVB.

3. lokazars:

A—->B,C—->BD—->AVvC,DI|=B

4. [TpoBepuTh MPaBUILHOCTh YMO3AKIIIOUEHUS:

«byner macmypHas moroma co cHeroM. Eciam Oynmer cher, To Oynetr u aoxas. Eciu Oyner
nacMypHasi TIoroJia ¢ BETpoM, TO JT0K/s He OyneT. BeiBo: BeTpa He OydeT.».

5. [Ipusectu popmyny k Buxy CIAHD:

(AB - (Av BC — B)) > (AvC <> BV C).
6. Ilpusectu popmyny k Bugy CKHO:
(AvBC > AvC)> (B> AVC)

7. YOpOCTUTH peleHO-KOHTAKTHYIO CXEMY:

F
/
B Q
—=s Ji *—=o
S
k

o

8.B AMMUKE JICKAT MIapbl: CUHUC MW KpPAaCHBIC, OolpIIME U MaJICHBKHEC, IACPCBAHHLIC U
I1aCTMaCCOBBIC.
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[Ipemaraercs nocraTh map, cooI0Aast CIeIyIONUe MPaBIiIa;

1) UtoOsI map ObLT CHHUM, TIOCTATOYHO, YTOOBI OH OBLIT OOJIBIIIMM TOJBKO MIPH YCIOBUH, YTO OH
IIJIACTMACCOBBIM.

2) lllap MoOXeT ObITh KPACHBIM WJIM OOJIBIIUM, €CJIH OH JEPEBSHHBII.

3) UtoOb! map O66u1 OONBIINM, JOCTATOYHO, YTOOBI OH OB IEPEBSIHHBIM U KPACHBIM.
JlokaxkuTe, 4TO 3TU TMpaBUiIa CBOJAATCA K JIBYM IMPOCTEHIINM YyCIOBHSAM. BbIicHUTE, Kakue
[Iapbl UM YIOBJIETBOPSIOT.

3agauu A8 KOHTPOJILHOI padoThl Mo pa3aeny «Jloruka npeiukaToB»
1. TTonw3ysicy mpeaukaramu P(X) = «X ecTh MpOM3BEICHNE KOHEYHOTO YHCIIa COMHOKHUTEICH,
u F(X,y) = «X ecTh OJTUH M3 COMHOXXHUTEJICH Yncia Y» ¥ 3HaKaMH apu(pMETUICCKUX ONepaiuil u
OTHOIICHUH 3aMKCcaTh B CHMBOJIUYECKOM BUJIE YTBEPKICHUE:
«Eciny npon3BeeHNE KOHEYHOIO0 YMCIa COMHOXHUTENIEH PAaBHO HYJO, TO IO MEHBIIECH Mepe
OJIMH M3 MHOKUTEJICH PaBeH HYIIO.
2. [lepeunciuth CBOOOAHBIC U CBSI3aHHBIC BXOXKICHUS KAXKI0H U3 IIEPEMEHHBIX B opMyIIe:

vXx@y P(x,y) > Q(X,Y,2);

3. Haiitu otpunianue hpopMyIs:
vx (A(x) - B(x)) & 3x (S(x) & R(x))
4. BBISICHUTB, PABHBI JIU MHOYKECTBA HCTHHHOCTH CJICAYIOIIUX MPEIUKATOB:

(P60~ Q00)— (P9 - RGO )n POO(QE) — REO)

5. BI)IFICHI/ITI), PAaBHOCHUJIBHBI JIM CJICAYIOINHUEC IMPCAUKATBI, C€CJIM HUX pacCMaTrpuBaTb HaA
MHOXCCTBOM HeﬁCTBHTCHLHbIX YHCCII R, HaJl MHOXCCTBOM pallMOHAJIBbHBIX YHCCII Q, Hanqg
MHOKECTBOM LECJIBIX YHUCCII Zn Haa MHOXXCCTBOM HATYPAJIbHBIX YUCECII N:

x2=1u (x—l)(x+\/§Xx—1,5)(x+1): 0.

6. OHp@[[GJII/ITI), ABJIACTCA JIKM OJAWH M3 CICAYIOIIHUX MNPCAUKATOB, 3aJaHHBIX Ha MHOKCCTBC
HeﬁCTBHTCHLHBIX qucell, CJICACTBUEM APpYToro:

<3 u x*—3x+2=0.
7. Ilycts P(x) u Q(X) — Takue OJHOMECTHBIC MPEIUKATHI, 3aJJaHHBIC HAJ] OJHUM U TEM XKe
MHOXECTBOM M, 4YTO BBICKA3bIBAHHE ElX(P(X)—) P(x)vQ(x) > P(X)» MCTHHHO.

Jlokazats, uto BhickassiBanne VXP(X) noxwo.

8. IprMeHsst paBHOCHITbHBIE TPE0Opa30BaHusI, TIPUBECTH K MPEABAPCHHOM HOPMAILHOM (opme
bopmyny IXVYP(X, y) — IXVYQ(X, Y).
9. BBI?ICHI/ITI), 6yﬂeT JIX BBIIIOJIHATHCA B JIOTHUKEC HpeI[I/IKaTOB JJIOTUYECKOC CJICOJOBAHHUC:
VX(P(X) <> Q(X))=3x(Q(x) - P(x)).

10. Anst yrBepxkaenusi: «Eciu IUCKPUMHHAHT KBAJPATHOTO TPEXWIEHA PaBeH HYJIO, TO €ro
KOpPHH  COBNaAalT»  chopMyaHpoBaTb oOOpaTHOE K HEMYy, MPOTHBOIIOJIOXKHOE MU
MIPOTUBOIMOJIOKHOE K 0OpaTHOMY YTBEP:KIEHUIO.

Temamuka pegpepamos
B kadecTtBe MOMOJHUTENBHOM BO3MOXKHOCTH MPOSBUTH CBOM CIHOCOOHOCTH MOXKHO
MPEeIOKUTE Hanucanue pedepara. Hike nmpuBeeH MpUMEpHBIA CITUCOK TEM.
KomoOunnaropuka

1. Maruueckue KBaJapaThl.
2. Tpeyronbuuk [lackans.
3. Yucna ®ubonavym.
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. durypHsele yncia.

. Teopust Pamces.

4
5. Yucmna Karanana.
6
7

. Yucna CtupiuHra.

© oo Nk wdPE

[T e T S S S
o o1l WDNBEFER O

©ooN O WDE

NN RPRPRRRRPERRRRRRE
R O ©VWOow~NOUAWNERO

Teopus rpagos

JIaGupuHTHI U TpadBbI.

[TpoGema geThIpex Kpacok.

Pemrenne KOMOMHATOPHBIX 3a]1a4 C TOMOLIBIO TeopeMbl [1oiia.

3aiagya KOMMUBOSIKEDPA.

Merto/1 BETBEW U IpaHUILl.

[lepeuncnenue rpados.

[IpencraBnenue rpadoB B KOMIBIOTEPE.

00630p 3ama4 Teopuu rpadoB.

[Tpunoxenne Teopun rpadoB B pa3IHMUHBIX 00JACTAX HAYKH U TEXHUKH.

. Tocneauue nocTmKeHust TCOPUH TpadoB.

. Ilpumenenune Teopuu rpadoB B pa3inyHbIX chepax IesTeTbHOCTH.
. I'padsr u undopmarusi.

. I'padpr 1 xumus.

. I'padpr 1 OGmonmorwus.

. I'pader 1 pusuka.

. IlpomsBoasmue ¢pyHKINU B TeOpuu rpadon

MarteMaTHuyecKasi JOruKa

Jloruka B JlpeBHen Munuu.

Jloruka JlpeBHero Kuras.

Jloruka B JIpeBHeii ['penun.

Jloruka B cpequue Beka (VI-XV B.B.).

Pazutue noruku B XVI-XVIII B.B.

Jloruka B Poccun.

CraHOBJIEHHE MaTEMAaTUYECKOM JIOTUKH.

Bxnan I'.JIeitOnuiia B pa3BuTHE MaTeMaTUYECKON JIOTUKH.
Bxnan /Ix. byns B pasBuTHE MaTeMaTUYECKON JIOTUKH.

. Jlornuyeckue napagoKcChl.

. Paccyxnenus u ux xnaccuukarms.
. Ponp MaTemaTnueckoi TOruku B 00y4eHnH nH()OpMATHKE UITH MaTeMaTHKe.
. Jlornueckne OCHOBBI TEOPUH apTryMEHTAIUH.

. IIpumenenne [1K i penieHus T0rudeckux 3aaad.

. Ilomuaomsl XKeraskuHa.

. bazucHbie cuctembl OyneBbIX (YHKIIHA.

. IIpunosxxenue Teopun OyneBbIX HYHKITUH.

. IIpunosxxenus OyneBbIX anreOp K MepeKI0YaTeIbHBIM CXEeMaM.

(DopMaJ'II/IBOBaHHOe HCUYHCIICHUC ITIPCAUKATOB.
TeopeMa ACAYKIUHU B JIOTUKEC IIPECAUKATOB.

. AxcuoMaTHuecKuit MCTO/J B MATCMAaTUKC U aKCUOMATHYCCKUC TCOPUH.
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22. MaremaTudeckas JOTUKa U IPOrPaMMHOE 00ECTICYCHHE KOMITBIOTEPOB.

23. DneMeHThl MaTeMaTHYeCKOM JIOTHKH B AJIEKTPOHHBIX TaOMUIaX U 0a3ax JaHHBIX.
24. MaremaTHuecKasi JJOTHKA ¥ CUCTEMbI HCKYCCTBEHHOT'O MHTEJUICKTA.

25. KOHCTpYKTUBUCTCKAs!, WIM MHTYHUIIMOHUCTCKAs, JIOTHKA.

26. MHoro3Ha4yHas JIOTHKA.

27. Hepa3pemumocTh JIOTHKHU TIEPBOTO MOPSIIKA.

28. Mamwunbl ThIOpUHTA U HEBBIYUCIUMBIE () YHKITHH.

29. Teopema I'enens o HenmoaHOTE OpPMATILHON aprU(PMETHKH.

Tema JJIA petbepaTa TaKk)Ke MOJXKET OBITh npeajoxXEeHa CTYACHTOM H CoOrjlaCOBaHa C
npernoaaBaTcicM.

Bonpocwl ona nposedenusn Konnokeuyma

KosnokBuym no pasgeny «Kom0unaropuka
1. HUcropus pa3Butus AUCKpeTHON MareMaTuku. OCHOBHbIE THUIIBI 33/1a4, peLIacMble B
3TOM pa3zjelie MaTeMaTHKH.
Teopema o noacuere uncia pa3MeleHui (6€3 NOBTOPEHUM U ¢ TOBTOPEHUSIMH).
Teopema o nozgcuere yncia nepecTaHoBOK (63 MOBTOPEHU U ¢ TOBTOPEHUSIMH).
Teopema o noacuere uncia coueranuil (0e3 MOBTOPEHUN U ¢ TOBTOPEHUSIMH).
Teopema BKIIIOUEHHS U UCKITIOUCHMSL.
®opmyna Ounoma HerotoHa. CBoOlCTBa OMHOMHATIBHBIX KOA(PPHUIIUEHTOB.
[TonmuHomuaneHas Gopmyia.
Pemrenne nuHEHHBIX peKyppEHTHBIX COOTHOIICHUH ¢ TOCTOSHHBIMU K03 punimenTamu
BTOPOTO MOpPsIKA.
dopmyia BEIYHCICHUS OUYEPEIHOT0 WieHa psiga PuboHau4n 1o ero Homepy.
[TpouszBoasuye GyHKIMU.

LN kWM

= O
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Konnoxksuym no pasgeny «Teopusi rpagos»
OcHoBHbI€ OHATHA Teopuu TpadoB. MaTpuuHoOe MpeacTaBieHne rpados.
u3zomopdusm rpagos
Omneparnuu Hag rpadamu.
Mertpuueckue xapakTepuCTHKH rpada.
Perynspublie rpadsi.
JIBynonbHbIe rpadbl.
Matpuunas teopema Kupxroga.
Hepesbs. Teopema Kann.
OcrtoB MuHUMaNIbHOTO Beca. Anroputmbl Kpackana u [Tpuma.
0. [TmanapHocTb rpagos.
1. I'panu miockoro rpada. dopmyna Ditnepa.
12. AnropuTM yKiIaaky rpada Ha MIOCKOCTH.
13. Kpurepuu mnaHapHOCTH. XapaKTEPUCTHKU HETUTAHAPHBIX TpadoB.
14. O6xox rpada: 3iaepoBbl U TAMUIBTOHOBBI ITUKIIBI.
15. Packpacka rpados. [IpaBuibHast packpacka.
16. OuieHKH XpOMATHUYECKOTO YHCIa. XPOMATUUECKUNA TTOJTMHOM.
17. Packpacka miaHapHbix rpados. [Ipobiema yeTsipex Kpacox.

RBooo~NoOhwNE

KosutokBuyMm 1o pasjaeny «Ajiredpa BbICKa3bIBaHU D
1. Bo3HHUKHOBEHHE U Pa3BUTUE MaTeMaTH4YeCKoi JOruku. CeMaHTHYECKHE MapaIOKChI.
Hapauoxcm TCOPHUH MHOXKECCTB. KpI/I3I/IC B OCHOBAHUIX MAaTCMAaTHUKU.
2. AnreOpa BbICKa3bIBaHUI. BbICKa3bIBaHUS, IOTUYECKUE OMIEPAIIMH HA
BBICKA3bIBAHUSIMU.
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3. ®opmybl anreOpsl BEICKA3bIBAHUHN, TAOIHUIIBI HCTUHHHOCTH.

4. Tloctpoenue anreOpsl BHICKa3bIBAHUM Ha TEOPETHUKO-MHOYKECTBEHHOW OCHOBE.

5. PaBHocunbHBIE POpMYITBI anreOpsl BhICKa3bIBaHUH. OCHOBHBIE PABHOCHIBHOCTH
ayreOpbl BbICKA3bIBAHUH.

6. OOme3naunmbie GopMYITbI aNTeOphl BRICKa3bIBaHUH. Teopema 0 oICTAaHOBKAX.
Teopema o cBs13u 001I€3HAYUMOCTH ¥ PAaBHOCUIJIBHOCTH.

7. Teopema o BbIBO/I€ TABTOJIOTUH U3 TABTOJOTMYECKUX UMIUIMKALMI. TaBToI0OrNYeCKue
UMIUTUKALUH.

8. Jlormueckoe crneacrBue. HeoOXoauMble U 1OCTaTOYHBIE YCIOBHSL.

9. JlokasarenbcTBO B anredpe BbICKa3bIBaHUN. Teopema o NpescTaBIeHUH J0Ka3aTeabCTBa
B BUJIC IEMOYKH (POPMYIL.

10. ITpaBuna BeiBoga. IIpsMoe 1 KOCBEHHOE JJOKA3aTENbCTBO.

11. IIpencraBienne NPOU3BOILHON (PYHKIIUHU MPOMO3UIIMOHAIBHBIX IEPEMEHHBIX B BUJIC
(hopMyIbl anreOphl JIOTHKH.

12. JIu3bl0HKTHBHAS HOpMaJbHAasA (hopMa, COBEpIICHHAs TU3BIOHKTHBHAS HOpMaJIbHAs
dbopma.

13. KonbloHKTHBHAs HOpMaJbHas (hopMa, COBEPIIEHHAsI KOHBIOHKTHBHAS HOPMAaJIbHAS
dhopma.

14. TIpoGnema pazpemnmocty. Kpurepnuu Tox1€CTBEHHOW UCTUHHOCTH U TOXK/IECTBEHHOM
JIOKHOCTH ITPOU3BOJILHON (hOpMYJIbl allreOphl BhICKA3bIBAHUM.

15. PeneitHo-koHTaKTHBIE cXxeMbl. DyHKIIMU aJireOphl JTOTHKH.
3ayeTHO-IK3aMeHALMOHHBbIE  MaTepHaidbl Jsl  NPOMEKYTOYHOHl  aTTecTaluu

(3aueT/IK3aMeEH)
Bonpocul 0nsa noozomoeku K 3auemy/IK3zameny

1. Hcropus pa3Butus AMCKpeTHON MaTeMaTuku. OCHOBHbBIE TUIIBI 33/1ay, peIllacMbIe B
ITOM pa3jiesie MaTeMaTHKH.

2. Teopema o mojicuere yuciia pa3MelieHuil (6e3 MoBTOPeHUH 1 ¢ TOBTOPEHHUSIMH).

3. Teopema o mojcyere uncia NepecTaHoBOK (0e3 MOBTOPEHUH U C TIOBTOPEHHUSMH ).

4. Teopema o mojcyere yucia coueTaHuil (6e3 MoBTOPEHU U ¢ TOBTOPEHUSIMH).

5. Teopema BKIIOUEHUS M UCKIFOUYCHUSI.

6. ®opmyna 6mHoma Hetorona. CBoiicTBa OMHOMUAIBHBIX KO((UIIEHTOB.

7. TlomuromwuanbHas popMmyia.

8. PermieHne MTMHEHHBIX PEKYPPEHTHBIX COOTHOLIEHUH C MOCTOSIHHBIMU KO3 PHUIIMEHTaMU
BTOPOTO MOPSI/IKA.

9. ®opmyna BEIYUCIEHHUS o4epeHOro uieHa psjia GuboHauyyu 1o ero HoMmepy.

10. TpowmsBomsmiue GyHKINN.

11. OcHoBHBIE IOHATHS TeopuH rpados. Onepanun Haja rpadamu. MatpuuHoe
npejicTaBieHue rpados.

12. IInanapHocTh TpadoB.

13. O6xox rpada: S3MIepOBBI U TAMUIBLTOHOBBI IIUKIIBI.

14. Packpacka rpados.

15. Ucropus BOBHUKHOBEHUS M CTAHOBJIEHUS MaTeMaTH4eCKOH JIoruku. Jloruueckue
apaoKCHlI.

16. Bricka3piBaHMS 1 oniepanuu HaJ HUMU. DopMyITbl anreOphl BEICKa3bIBAHUH.

17. Tamrtomoruu anredpsl BrICKa3biBaHui. PaBHOCHIBHOCTE (hopmyi. [Ipobnema
pa3penImMOCTH.

18. Jloruyeckoe cieoBaHue.

19. Hopwmansabie popmbl 11t GopMyn anreOpbl BRICKa3bIBAHUN M UX IPUMEHEHHE.

20. ITpunoxeHue anreOpbl BHICKA3bIBAHUHN K JIOTUKO-MAaTEMAaTUYECKOM MPaKTHKE.

21. ByneBsl (yHKIMH, NX TPUMEHEHUE K PEICHHO-KOHTAKTHBIM CXEMaM.
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22. Ilpenukatsl, onepanuy HaJ IpeauKaTaMu. MHOXECTBO HCTUHHOCTH MPEeaUKaTa.
PaBHOCHIIBHOCTG U CIIEIOBaHUE MTPEUKATOB.

23. @opMyIibl JOTHKH MPEIUKATOB, UX HHTEPIpeTanus 1 kiaccuduxanus. TaBromoruu
JIOTUKH TIPETUKATOB.

24. PaBHOCWIIBHBIE ITpeoOpa3oBaHus GOPMYII JIOTUKH MTpeauKaToB. [Ipobiaemsr
pa3penmMocCTH.

25. IlpunoxeHue JIOTUKU MPEAUKATOB K JIOTUKO-MAaTEeMaTHUYECKOM MPaKTHKeE.

26. ®opmanpHbIE aKCHOMATHYECKUE TCOPUH.

27. Teopuu epBOTO MOPSAIKA.

28. ®opManbHas apupMeTHKa.

29. CrangapTHas MoJelb (opMabHON apu(METHKH.

Tecmoesvie 3a0anus K IK3ameny
Bapuanm Ne 1

1. CkonmpKuMH CTIOCOOAMH MOKHO COCTaBUTH (PJIar, COCTOSIIIMIA U3 TPEX TOPH30HTATBHBIA MOJIOC
Pa3IMYHBIX [[BETOB, €CIM UMEETCSl MaTepual MATU Pa3IMYHBIX I[BETOB?
2. CKOINBKMMH CTIOCO0AaMH MOXXHO TIOCTaBHTh B OJHY IIEPEHTY WIPOKOB IBYX (yTOOJIHHBIX
KOMaHJ TaK, YTOOBI IIpH 3TOM JBa (GyTOOIUCTA OJHOM KOMAHbl HE CTOSUIH PSAOM?
3.3anman rpad G = ({1, 2, 3,4,5,6, 7, 8}, {{1, 3}, {1, 4}, {1, 7}, {1, 8}, {2, 7}, {3, 6}, {3, 7}, {3,
8}, {4, 5}, {4, 7}, {7, 8}}). U3o06pazure ero pucyHkoMm. CKOJBKO YETHBIX BEpLIMH B Tpade?
VYkaxkute BUCAsYHe BepmuHBL CKOIBKO pebdep ComepKuT JomnoiHeHue rpada? VYkaxute
okpyxeHnue BepmnHbl 4. 13 3amanHoro rpada ynanunu BepminHy 7. CKOJIBKO B MOJTYYHUBIIEMCS
noarpade pedep?
4. Ha wmHoxectBe uucen M={2, 4, 6, 8, 10} 3agano otHomenue T: (a, b)eT < b gemurcs 6e3
ocratka Ha a. [loctpouts rpad mms orHomenuss T. IlocTpowTh €ro MaTpuily CMEXHOCTH.
Onpenenutsb cBoiictBa T.
5. IlpencraButh Jioruueckoil Qopmysnoi BbiCKasbiBaHue: "Ecau oOonoszona pabomaewv ¢
KOMNbIOMEPOM U NpU IMOM Nbellb MHO20 Koghe, MO YMpom NpOCLINAewbcs 6 OYPHOM
PpAcnonodicenuu 0yxa uil ¢ 20J106HOU 6010,
6. Bepno n1u ymozakmtouenue: C, (A—>B)—>(C—oA)[=A.
7. ns 6yneBoit pynkmmun  A—BvBC HOCTPOUTH TaOJIMIly UCTUHHOCTH, NMPUBECTH K BUIY
CAH® u CKH®.
8. OO6ocHOBaTh CIpaBeUIMBOCTh (JIOXKHOCTB) 3aKJIIOYEHHs INpU IOMOIIM Jauarpamm Oiiepa-
Benna. 3anucatp Ha SI3bIKE TEOPHUH MHOYKECTB U JIOTUKHU TIPEAUKATOB.
a) Bce eopomnwi cobupaiom rkapmunvl. Hexomopwvie cobupamenu KapmuH cudam 6 nmuubel
K1emkKe. 3Hauum, HeKomopble 60pOHbL CUOSIN 8 NMUYbEL KI1emKe.
0) He 6csaxuil, kmo ymeem nucamv, MOJdCem HANUCAMb KHU2Y. [lemu He MO2Ym HANUCAMb KHUZY.
CredosamenvHo, Oemu He yMelom nucamo.
9. Ha mpenmetnoii oomactu D={0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 3aman mpeaukatr Q(x, y) = "X
nenutcs Ha y". PaccMoTperh Bce BapMaHThl KBaHTH(UKALUUU TepeMeHHbIX. OIpeneiauTb
MCTUHHOCTHOE 3HAUEHUE MOJIyYEeHHBIX BHICKa3bIBAHUH U IPEIUKATOB.
10. Ha mpeametHoit obmactu D — MHOKeCTBe JI0JIei — onpeneneHbl npeankatel E(x,y) — "x u y —
oJuH U ToT ke yenoBek", P(x,y) — "x — pogurens y", C(x,y) — "x — pedenok )", S(x,y) — "x — cbIH
", D(x,y) —"x — moun ", W(x,y) — "x —xena y", M(x) —"x — myxumna", J(x)—"x — xeHmuHa".
3anucatb (OPMYIIbI, BBIpaKAIOIINE CIEIYIONUE YTBEPXKACHH: 1) y KaXXI0ro ecTh JeAyIlKa, 2) X
— CBEKOD, 3) HEKOTOpBIE CYNPYTH UMEIOT JIETEH TOJIBKO KEHCKOTO TOJIa.

Bapuanm Ne 2
1. CkonbkuMH crioco0aMH MOKHO BBIOpATh TJIACHYIO M COTJIACHYIO U3 ciloBa "kamepa'?
2. I'pynma cTyneHTOB M3y4aeT BOCEMb Pa3IMYHBIX AUCHUIUINH. CKOJBKUMH CIIOCOOaMH MOXKHO
COCTaBHUTH paclMCaHHe 3aHATUI B cyOOOTYy, €ClM B 3TOT JAEHb JOJDKHBI OBITH TPH pa3IHuYHBIC
JTUCIUIUIMHBI (OPSAOK HE BaxeH)?
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3.3amanrpad G =({1,2,3,4,5,6,7, 8}, {{1,3}, {1,4}, {1, 6}, {1, 8}, {2, 3}, {2,5}, {2, 7}, {3,
7}, {4, 7}, {4, 8}}). U300pasute ero pucynkom. CKOJIIBKO YEeTHBIX BepIMH B rpade? Ykaxure
BUcsune BepmMHbL. CKOJBKO pedep CoAepKHUT gomnoiHeHue rpada? YKaKuTe OKpyKeHHE
BepiuHbl 4. V3 3agannoro rpada yganuian BepuinHy 7. CKOJIBKO B MONXy4MBIIEMCs nonarpade
pebep?

4. Ha wmmuoxectBe uncen M={1, 2, 3, 6, 8, 9} 3amano ornomenue T: (a, b)eT < b-a gernoe
yucio. [Toctpouts rpad mist orHomenus T. IlocTpouts ero MaTpuily cMexxHocTd. OnpenenuThb
cBoucTBa T.

5. IlpencraButh sorudeckoil opMysnol BbICKasbiBaHue: "Eciu coyuonoeuveckue ucciedos8anus
NOKa3vlearom, Ymo nompebumens omoaem npeonoumernue y0o0ocmaey u MHO2000pasuio 8vibopa,
mo upme credyem coenlamev YHOp HA YCOBEPUICHCMBOBAHUE MOBAPA UNU YBeludeHue
MHO2000pa3us HOBbIX (hopm".

6. Bepno mu ymozaxmouenue: A, B—>Cl=A—BvBC.

7. dns Oynesoii ¢pynknmun ~ A—BvBC IOCTPOUTH TaOJIMLY UCTUHHOCTH, NPUBECTH K BUIY
CAH® u CKHO.

8. O0ocHOBaTh CHPABEATUBOCTh (JIOKHOCTH) 3aKJIIOUEHHUS IPU TOMOIIM auarpamm Oijepa-
Benna. 3anucaTh Ha SI3bIKE TEOPUU MHOKECTB U JIOTUKH MPEAUKATOB.

a) Bce kpokoounel ymerom nemamo. Bce genuxkanvl — KpoKOOULbl. 3HAUUM, 6Ce 8ENUKANbL YMEIOM
Jlemamy.

0) Ilepvsa ecmv moavko y nmuy. Hu o0Ho maekonumarowee e Agnsemcs nmuyetl. 3Hayum, éce
MieKonumaroujue ITuuieHsl nepbes.

9. Ha mpeamerHoit obnactu D=N 3anan npenukar Q(X, y) = "x nenmurcs Ha y". PaccMoTpers Bee
BapUaHThl KBaHTH(UKAIUU MepeMeHHbIX. OmnpeaenuTh WCTUHHOCTHOE 3HAYEHHUE IOTYYCHHBIX
BBICKa3bIBaHUI U IPEIUKATOB.

10. Ha npeameTHO# 06macti D — MHOYKECTBE JII0JIel — onpe/eacHbl npeaukarsl E(x,y) — "x u y —
OJMH H TOT ke 4enosek", P(x,y) — "x — pomutens »", C(x,y) — "x u y cynpyru", M(x) — "x —
myxuuna",  J(x) — "x — okenmuHa". 3anucath (OPMYJIbI, BBIPAKAIONIIUE CICIYIOIINE
YTBEPKACHUS: 1) y KaXa0ro eCcTh OTEI U MaTh, 2) X — TETs, 3) X — BHEOpAUHBIH CHIH .

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Kpumepuu ouyenusanua camocmoamenvroil padomol u KOHMPOIbHHIX padom

Heyoosenemsopumenvno — CTyleHT He 3HAeT, Kak pelaTh MpPaKTHUYECKUe 3aJaud,
HECMOTpS Ha HEKOTOPOE 3HAHUE TEOPETUYECKOTO MaTepHala.

Yooenemeopumenvno — CTyneHT C TpyIOM CHpABISIETCS C PELICHHEM NPaKTHYECKUX
3a/a4, TEOPETUYECKUMH MaTepuag IpH 3TOM MOXKET TI'PAMOTHO M3JI0XKUTh, HE JOIyCcKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI.

Xopowo — CTyaeHT cHpaBiseTcss C pEUIeHHMEM MPAaKTUYECKUX 3a4ad, OJHAKO
BUJIOM3MEHEHHE 3a/laHuil MOTYT BBI3BaTh HEKOTOPOE 3aTPyIHEHUE, NMPaBUIHLHO OOOCHOBBIBAET
IIPUHATOE PELIEHHE, TBEPAO 3HAET MarepHall, TPaMOTHO M IO CYIIECTBY H3JIaracT €ro, He
JIOTTyCKasi CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI.

Omauuno — CTyIeHT CBOOOJHO CHPABJISIETCS C PELICHHEM NPAaKTUYECKUX 33a7ay, MPUYeM
HE 3aTpyIHSAETCS C pEIIeHWEM IMpH BUIOU3MEHEHMM 3aJjaHHi, NpPaBUILHO OOOCHOBBIBAECT
NPUHATOE pEIIeHUe, IIIyOOKO W TMPOYHO YCBOWJ TNPOTPaMMHBIA MaTepuai, HCUEepIIbIBAIOLIE,
MIOCJIEI0BATENbHO, YETKO U JIOTHYECKU CTPOIHO €ro M3J1araeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
IIPAKTUKOM.

Kpumepuu oyenueanusa pegpepama

OneHka «omauuno» BBICTABISAETCS, €CIM paboTa CTyAEHTAa HamMCaHa T'PaMOTHBIM
Hay4HBIM SI3BIKOM, MMEET YETKYIO CTPYKTYPY MU JIOTHKY H3JI0KEHMs, TOYKAa 3PEHHUs CTYACHTA
000CHOBaHa, B paboTe MPUCYTCTBYIOT CCHUIKM Ha HAyYHYIO JINTEPATypy, MIPUMEPHI U3 MPAKTUKH,
MHEHMsI M3BECTHBIX YU€HBIX B JaHHOM oOnactu. CryneHT paboTe BBIIBUTAE€T HOBbIE UACH U
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TPAaKTOBKH, IEMOHCTPUPYET CIOCOOHOCTh aHATM3UPOBATh MaTepHall.

OrneHka «xopouioy BBICTABIIAETCS, €CIIU padoTa CTYJEHTa HAllMCaHa IPaMOTHBIM HayYHbIM
S3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTUKY M3JIOKEHHUs, TOUKA 3pEHHs CTyeHTa 000CHOBaHa, B
paboTe NpPUCYTCTBYIOT CCBUIKM Ha HAy4HYIO JIMTEpaTypy, IpUMEpbl W3 NPAKTHUKH, MHEHHS
U3BECTHBIX YUEHBIX B JAHHON 00JIaCTH.

OneHka «y0o61emeopumenbHo» BbICTABISIETCA, €CIM CTYAEHT BBINOJIHUI 33/1aHUE, OJJHAKO
HE TPOJIEMOHCTPUPOBAI CHOCOOHOCTh K HAYYHOMY aHAJM3y, HE BBICKa3bIBAI B paboTE CBOETO
MHEHMsI, JOIYCTHJI OLIMOKHU B JIOTHYECKOM 0OOCHOBAaHUM CBOETO OTBETA.

OreHkKa «Hey0081emaeopumenbHo» BHICTABISACTCS, €CIIM CTYIEHT HE BBIOJHHI 33/1aHUE,
WM BBITOJIHUII €10 (JOpMajIbHO, OTBETUII HA 3aJJaHHBIM BONPOC, IIPU 3TOM HE CChUIAJICA HAa MHEHMS
yU€HBIX, HE aHAJIU3HUPOBAJ HAyUHYIO JIMTEPATYPY, HE BBICKA3bIBaJl CBOETO MHEHUS, HE MPOSIBUII
CIIOCOOHOCTH K aHAIN3Y, TO €CTh B LIEJIOM LIeJb pedepaTa He JOCTUTHYTA.

Kpumepuu oyenueanusa pabomusl cmyoenma nHa Ko10KeUyme

Ornenka [Tpuznaku

CrynmeHT nenaer SIpKUH M OOCTOATEIBHBIM OTBET HA MPOOJIEMHBII
BOIIPOC, ONHUPAsCh HA PEKOMEHAYEMYIO IMpernojaBareieM y4eOHyH U

OTJIMYHO
Hay4YHYI0 JUTEparypy 1o Kypcy. CTyIeHT akTUBHO YYacTBYET B
MOJIEMHUKE IO JIPYTUM MpobaemMaM KOJUIOKBHYMa.
CryaeHT nenaer KayeCTBEHHBIN, HO HEIOCTATOYHO OOCTOSTENbHBIN
XOPOMIO OTBET Ha MPOOJIEMHBIN BOMPOC, OH OMUPAETCs KaK Ha y4eOHYI0, TaK U

Ha HayuyHyto Jjureparypy. CTyIeHT axkTUBHO Yy4acTBYeT B
KOJIJIOKBUYME U OOCYX/I€HUU JIPYTUX NPOOIIEM.

CTyzeHT AaeT CKaTblil U He OCHOBAHHBIN MTPEUMYIIIECTBEHHO Ha
YIIOBJIETBOPUTEIBHO JuTeparype yueOHOro xapakrepa oTBeT. B o0cy»aeHnu UHbIX
BOIIPOCOB B paMKax KOJIJIOKBUYMa y4acTBYeT c1a0o.

CryneHT faet KpaliHe MOBEPXHOCTHBII OTBET Ha BOIIPOC U3 TEMBI
HEYOBJIETBOPUTEIIBHO | KOJUIOKBUYMA, IEMOHCTPUPYET C1a0yI0 MOJrOTOBKY 0 KOHKPETHOM
TEME U BOIIPOCY U cjadble YMEHUs K HAYYHOM MOJIEMHKE.

Kpumepuu OUEeHUBAHUA no 3auemy
«3a4uTeHOY: CTYACHT BJIAACCT TCOPCTUUCCKHUMU 3HAHUAMU I10 JII/ICerTHOfI MaTE€MaTHKE U
YMEECT NPUBOAWUTH COOTBCTCTBYIOIIUC IIPUMCEPHBI, 3HACT MCTOJAbl PCHICHUSA 3aJa4 I[HCKpCTHOﬁ
MaT€MaTuK, yMECT pPCHIATH 3adad4u TCOPCTHYCCKOI0 M IPUKIAJHOI0 XapakTepa, AOIYCKacT
HE3HAYNTEIIbHBIE OITNOKH.

«He 3aureHo»: Marepuan HE YCBOEH WM YCBOEH YaCTHYHO, CTYIEHT 3aTPYIHIETCS
MIPUMEHSTh NOJyYEHHbIEC 3HAHUS IPU PELICHUH 3a7a4 AUCKPETHOM MaTeMaTHKH, UMEET J10BOJILHO
OrpaHUYEHHBIN 00bEM 3HAHUH MPOTrPAMMHOTO MaTepHara.

Kpumepuu oyenusanusn no yxzameny
OneHka Kputepuu oneHuBaHus o SK3aMEHY
[TonHOE 3HAaHWE W TOHMMaHUE TEOPETUYECKOTO COJIepPKaHus Kypca, 0e3
nmpo0esoB; ToHasE CHOPMHUPOBAHHOCTh HEOOXOIUMBIX MPAKTHYECKUX
YMEHUU MPU NPUMEHEHUU 3HAHUM B KOHKPETHBIX CUTYaIUsIX; BHICOKOE

Bricokuit KayeCTBO BBINIOJIHEHUS BCEX MPEAYCMOTPEHHBIX MPOTPaMMOit
YPOBEHb «5» oOydeHus yueOHBIX 3aJJaHHii; CBOOOIHOE BIIAJICHHE MPUEMaMU PEIICHUS
(oTIIMYHO) BCEX THUIOBBIX MPAKTUYECKUX 3aJlaHWN; 3HaAHUE (OPMYITHPOBOK BCEX

ONpeNCTICHN W yTBePXKICHWH  Kypca, BIAJSHHE  METOJaMHu
JA0Ka3aTeJIbCTB OCHOBHBIX YTBer(JIeHHﬁ, B X0JI€ KOTOPBIX MPOABIACTCA
CHOCOOHOCTh K OOOOIIEHHUIO, aHadu3y, BOCHPHUATHIO HHGOpMalHUH,
IIOCTAaHOBKE IICJIM H BI)I60py HyTeﬁ €€ JJOCTHIXXCHUA, BJIAJICHUEC U
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CBOOOTHOE HCITOJIb30BaHNE npo¢eCCHOHATBHON JIOTHUKO-
MaTeMaTUYECKOU JICKCHUKHU.

JlocTarouHoe 3HaHWE W TOHHUMAaHUE TEOPETUYECKOTO COJCPIKaHUS
Kypca, 6e3 mpobenoB; HempocTaToyHast C(OPMUPOBAHHOCTD HEKOTOPBIX
NPaKTUYECKUX YMCHHW TIpU TPHUMEHEHUH 3HAaHUH B KOHKPETHBIX

CUTYaIUsX; JIOCTaTOYHOE Ka4ecTBO BBITIOJTHEHUS BCEX

Cpennuit MPEyCMOTPEHHBIX nmporpaMmMoii  00y4eHus: Y4eOHBIX 3aJIaHMIA,
YPOBEHb «4» BJIaJICHUE MPUEMaMU PEIICHUS] BCEX TUIIOBBIX MPAKTUYECKUX 3a/IaHMI;
(xoporo) 3HaHHuEe (POPMYIHPOBOK BCEX OMPEIEICHHI M OCHOBHBIX YTBEP:KICHUI

JUCLUIUIMHBI, YMEHME JIOKa3bIBaTh HEKOTOPbIE U3 HUX, NPUMEHSISA
MeToAbl 0000LIeHHs M aHauu3a, MPOSBICHUE CHOCOOHOCTH K
BOCIIPHATHIO HH(OPMAIMH, TOCTAHOBKE LM U OTIPENICICHUIO MyTel ee
JOCTH)KEHUS; JIOCTaTO4YHOE BJIaJICHUE u UCIOJIb30BaHUE
npodeCCHOHATBLHOMN JIOTHKO-MAaTEeMaTHYECKOH JICKCHUKH.

3HaHME W TIOHUMaHHE TEOPETHUYECKOTro COJEp)KaHHs Kypca C
HE3HAYUTENIbHBIMU IIPOOEaMu; OTCYTCTBUE HEKOTOPBIX MPAKTHUYECKUX
YMEHUH IpU pelleHUH 33a]ay; HeJI0CTaTOYHOE KAayeCTBO BBIMOJIHEHUS

[Toporossiii é L

OBEeHb «3» BCEX IPEIYCMOTPEHHBIX IporpaMMoil oOydeHHs y4eOHbIX 3aJaHuii;
(sz:OBJIeTBo . BIIAJICHUE NPHEMaMM pEIIEHHs MOYTH BCEX THIIOB IIPAKTHYECKHX
g TeJ'IBHO)p 3aJaHuii; 3HaHME (OPMYJIUPOBOK OCHOBHBIX OINpEACICHUH U

YTBEPKACHUM AUCLMILTUHBI, MPOSIBICHUE CIIOCOOHOCTH K BOCIIPUSTHIO
UH(POpPMAILIMU, MMOCTAHOBKE IENIM M BHIOOPY MyTEHl ee MOCTH)KEHUS B
X0/l peuIeHUsl MPAKTHYECKUX 3aJaHUi; BIAJICHUE U HCIOJb30BaHUE
OCHOBHOM Mpo(heCCUOHATBHOM JIOTMKO-MAaTeMaTHYECKOM JIGKCUKH.

MuHuManbHbIN He3Hanue OCHOBHBIX BOMPOCOB Kypca, HalIW4Yue TIPyObIX OIIMOOK B

YPOBEHB «2» OTBETaxX Ha BONPOCHI, HEYMEHUU HA OCHOBE TEOPETHMUECKHUX 3HAHUUN
(Hey1OBJIETBOPH- | JleJIaTh NPAKTUYECKHUE BBIBOJABI M NMPUMEHAThH MOTY4YE€HHbIE 3HAHUS MPH
TEJIbHO) peneHuu 3aay.

OrneHoYHbIE CpelncTBa I WHBAIMJAOB W JIMIl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAWBUIAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— TIpY HEOOXOIMMOCTH MHBAIHJIAM H JIUIIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3]I0OPOBBSI
IIPEOCTABIIAETCS IOTIOJIHUTENILHOE BPeMs JJIsl MOATOTOBKU OTBETA Ha K3aMEHE;

— TpY TIPOBEACHUH TPOILEIYPHl OLIEHUBAHHS PE3YIbTATOB OOYYSHHS] MHBAIHMIIOB H JIUI] C
OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl IIpeyCMaTPUBAETCS MCIIOJIb30BaHUE TEXHHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOEHHOCTSIMH,

— MPU HEOOXOUMOCTH Il 00yHaroIUXCs ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS U
WHBAJIMIOB MPOIEAypa OIIEHUBAHUS PE3YJIbTATOB OOYYEHUS MO TUCIUILIHE MOXKET IPOBOTUTHCS
B HECKOJIBKO JTAloB.

[Tpomieypa omeHWBaHUS Pe3yIbTaTOB OOYyUEHHS] WHBAIMIOB M JIMII C OTPAHUYCHHBIMH
BO3MOKHOCTSIMM  3/I0pPOBbsI 10 JUCHMIUIMHE (MOAYIIO) TpeaycMaTpuBaeT MpPeaoCTaBICHHE
nHbopManmi B (GOpMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM WX 370POBbS M BOCHPHUSATHS
uHpOpMaINU:

JUist U1 ¢ HapyIIEHUSIMH 3PSHHS:

— B 11e4aTHOM (hopMe yBEITMUYEHHBIM HIPU(TOM,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUJist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B 1e4aTHoi opme,

— B popMe PIIEKTPOHHOTO TOKYMEHTA.
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JlaHHBI TIepeyeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOydJaronmxcs.

5. Ilepeyenb y4eOHOM JTUTEPATYPbI, HH(POPMAIUOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHasi iuTeparypa

1. babuuesa WM. B. Jluckpernas wmaremaTtnka. KoHTponupymoomue MaTepuanbl K
TeCTUpOBaHUIO: yueOHoe mocobue / . B. babuueBa. — 2-¢ u3ng. — Cankr-IlerepOypr: Jlanp,
2021. — 160 c. — ISBN 978-5-8114-1456-7. — Tekct: 3neKTpoHHBIN // JlaHb: 3MEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/168563.

2. WNBanucoBa O. B. [luckpeTHass mareMaTHKa W MaTeMaTHUeCKas JIOTHKA: ydeOHOe
nocobue: [12+] / O. B. UBanuconra, U. B. Cyxan. — Mocksa; bepaun: Hupekr-Meaua, 2020. —
354 c. — Pexxum JIOCTYyTIA: o MOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=600488

3. UBanncona O.B. (Ky6I'Y). MaremaTtnueckas jgoruka. Anredpa BbICKa3bIBaHUN yueOHOe
nocobue / O. B. UBanucona, I'. I'. KpaBuenko, 1. B. Cyxan; M-Bo obpa3zoBanus u Hayku Poc.
®enepanun, Kybanckuii roc. yH-1. - Kpacuomap: 2017. - 129 ¢. - ISBN 978-5-8209-1359-4

4. Urommmn B.M. Marematuueckasi JJOTUKa U T€OpHUs aIrOpPUTMOB: ydueOHOe mocodue uis
cTyneHTOoB By30B / B. W. Urommun. - M. : Akagemusi, 2004. - 447 c. - bubmuorp.: c. 435-442. -
ISBN 5769513632.

5. Urommn B.JM. 3agaun u ynpaxHeHHs 1[I0 MaTEeMaTHMYECKOM JIOTMKE U TEOpPHH
ITOPUTMOB : yueOHOe mocobue [uisi cTyaeHToB By3oB / B. M. UromwuH. - 2-e usn., crep. - M.:
Axanemus, 2006. - 303 c. - ISBN 5769529148: 211.30.

6. KpaBuenko I'.I'. (Ky6I'Y). KomOunaropuka: ydeOHOe mocoOue IO HaIpaBICHUAM
"Matemaruka", "MaTemaTHKa U KOMIIBIOTEpHbIE HayKU" M clienuaibHOCTH "®yHIaMeHTallbHas
matematuka u Mexanuka" / I'. I'. KpaBuenko, O. B. MBanucosa, U. B. Cyxan; M-Bo o0pa3oBaHus
u Hayku Poc. @enepanuu, Kybanckuii roc. yu-1. - U3n. 4-e, nom. - Kpacuomap - 2015. - 142 c.:
ui. - ISBN 978-5-8209-1127-9

7. Mukonu C. B. JluckperHas maremMaTuka Juid OakajaBpa: MHOXECTBA, OTHOILLIEHUS,
¢bynkuuu, rpadsl: yuebnoe mocodbue / C. B. Muxonu. — Cankr-IlerepOypr: Jlanp, 2021. —
192 c. — ISBN 978-5-8114-1386-7. — Tekct: 21eKTpoHHBII // JIaHb: 2IeKTPOHHO-OHOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/168465.

8. Cyxan U.B. (KyoI'Y). I'padsr: yaebnoe nmocobue / M. B. Cyxan, O. B. IBanucosa, I'. I'.
KpaBuenko; M-Bo oOpa3zoBanus u Hayku Poc. @enepauuu, Kybanckuii roc. yH-1. - U3a. 2-e,
ucnp. u gom. - Kpacnonap :2015. - 172 c.: un. - bubmmorp.: c. 168. - ISBN 978-5-8209-1125-5

9. llesenen 0. II. CO60opHUK 3amay MO AUCKPETHOM MaTeMaTuKe (JUId MPAaKTUYECKUX
3aHATUN B rpynnax): yuebHoe nocobue / FO. I1. llesenes, JI. A. ITucapenko, M. 1O. 11leBenes. —
Cankr-IlerepOypr: Jlawp, 2021. — 528 c¢. — ISBN 978-5-8114-1359-1. — TekcrT:
AJIEKTPOHHBIH // Jlansb: 3JIEKTPOHHO-0MOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/168500.

5.2. Ilepuoanyeckasi JuTepaTrypa
Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. HUHTepHeT-pecypchbl, B TOM 4YHCJI€e COBpeMeHHbIe MNpodeccuoHaNIbHbIe 0a3bl
AAHHBIX M1 HHPOPMALHMOHHBIE CIIPABOYHBIEC CHCTEMbI

JIeKTPOHHO-0n01noTeunbie cucremsl (IBC): .
1. O5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
2. OBC «JIAHb» https://e.lanbook.com
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https://biblioclub.ru/index.php?page=book&id=600488
https://grebennikon.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/

CoOcTBeHHBIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe U HH(POPMaILHOHHBIE PeCypChl
KyoI'Y:
Cpena MOAYJIBHOTO JUHaAMHUYEeCKOro o0ydenus http://moodle.kubsu.ru

6. Mertoauyeckue ykazaHusl AJds1 OOy4alOIIUXCS 10 OCBOCHHUIO IMCHUILJIHHBI
(Monay.Jisi).

Tekymas camocTosTeNbHAs paboTa CTyeHTa, HallpaBJICHHAs HA YIIyOJIeHUE U 3aKperieHue
3HaHUM CTyJIEeHTa, pPa3BUTHE NPAKTUYECKUX YMEHMH, OCYILECTBISAETCS MpH MpopadoTKe
MaTEpUAJIOB JIEKIIMM M COOTBETCTBYIOLIEH JIUTEPATyphl, U3YYEHUH TEOPETHUYECKOI0 MaTepuana K
71a00paTOPHBIM 3aHATHUSIM, B TOM YUCIIE U3 HJIEKTPOHHBIX HCTOYHUKOB MH(OPMALMHU, TIOATOTOBKE K
TEKYyILIEeMY ¥ HTOTOBOMY KOHTPOJISIM, BBITIOJIHEHUH JIOMAIIHUX PadoT.

Jns  ynydmieHus KadecTBa U 3(P(PEKTHBHOCTH CaMOCTOSTENbHOW paboThl CTYICHTOB
IIpeaIaraloTcsd METOAMUYECKHUE YKa3aHMsl IO OpPraHM3alMM CaMOCTOSTEIbHOM pabOThl M CIHCOK
yueOHoIl uTepaTypbl. Bce MeToanueckue MaTepuasl pe1oCTaBIsIOTCS KaK B IEYaTHOM, TaK U B
AJIEKTPOHHOM BHJIaX.

Texymas u onepexaromas CPC, 3aknroqaercs B:

— paboTe CTYIEHTOB C JIEKIMOHHBIM MAaTEpUAIIOM, MOWUCK M aHAM3 JINTEPaTyphl U
3JIEKTPOHHBIX HCTOYHUKOB MH(POPMALIUY 110 33/1aHHON IpolieMe;

— U3y4YEHHUE TEOPETUUYECKOT0 MaTepuaa K Ja00paToOpHbIM 3aHATUSAM;

— TIOJATrOTOBKE K 3a4YETY U 3K3aMEHY.

TBopueckass mpoOIEMHO-OPHEHTUPOBAHHAS CAMOCTOSITENIbHAsE pa0doTa, HampaBieHHas Ha
pa3sBUTHE HHTEIUIEKTYaJbHBIX YMEHMH, KOMIUIEKCa MPO(EeCCHOHAIBHBIX KOMIIETCHIUH,
MOBBILLIEHUE TBOPUECKOIO IIOTEHIIMANA CTYICHTOB 3aKJI04YaeTcs B

— TMOMCKE M aHajlu3e HayyHbIX NyOJMKalui IO KaXIOMYy pas3leny Kypcea, HX
CTPYKTYPUPOBAHHUIO U NpPEJCTaBICHUM MaTepHuajia JJs Mpe3eHTaluu Ha pyOeKHOM
KOHTpOIIE;

— Y4YacTHM B HAy4YHbIX CTYJACHUYECKHX KOH(EPEHLUAX, CEMUHAPAX U OJIMMIIMAIAX.

OreHka pe3ysbTaTOB CaMOCTOSITEIbHOM pabOThl OpraHU3yeTcss Kak €JUHCTBO ABYX (opM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPEN0/IaBaTeNeH.

B ocBoeHuM QUCHMIUIMHBI MHBAIWJAMHU U JHUIAMH C OTPAaHWMYEHHBIMH BO3MOYKHOCTSMH
310pOBbsl OOJBIIOE 3HAUEHUWE MMEET WHAMBHAyallbHas yuyeOHas paboTa (KOHCYJIbTal[UH) —
JIONIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOTro MaTepuania.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISIOTCA BaXHBIM  (AKTOPOM,
CIOCOOCTBYIOIIMM MHJMBUAYATIU3alUN OOyYeHHs] U YCTAHOBJIEHUIO BOCHHUTATEIBHOTO KOHTAKTa
MEXAy ImpernoaaBareseM U OOydyarolUMCS HWHBAJIMAOM WIH JIMIOM C OTrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3JJOPOBBSI.

7. MaTepnanbHO-TeXHH4YECKOe o0ecredyeHne 1Mo JMCHUILIHHE (MOYJII0)

HanmeHnoBanue crieiuagibHBIX
MOMEIICHUI

OCHAaIIEHHOCTD CITELHAIbHBIX
THOMEIEHUH

[lepeueHb AMIIEH3MOHHOTO
MIPOTPAMMHOTO 00ECTICUCHUS

VY4aeOHble ayIUTOpHN JUTS
MIPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIA

Mebens: yueOHast mebenn
TexHUYECKHE CPEACTBA OOYUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP

1. Microsoft Windows 10
2. Microsoft Office PowerPoint

Professional Plus.

Y4eOHbIe ayIUTOpUU st | Mebenb: yaeOHast MmeOenb
MIPOBEICHNUS 3aHATHI
CEeMHHAPCKOT0 THUIIA, TPYIIIOBBIX H
HHIUBHUYaIbHBIX ~ KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS u
MIPOMEXKYTOYHOH aTTecTaliu
Jns  camocrosiTenbHOM — pa®OoThl  OOywaromMxcs  NPeayCMOTPEHbl  MOMEIIEHHUS,
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YKOMIUIEKTOBaHHbBIE CHEIMAIM3UPOBAHHON MeOesbio, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOKHOCTBIO HMOJKIIOUEHHsSI K ceTH «V/HTepHeT» M o0OecreueHHeM JOCTyIa B JIEKTPOHHYIO

MH(POPMAIMOHHO-00pa30BATEIBHYIO CPEely YHUBEPCHUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSATENFHON pabOTHI
oOyJaromuxcs

OcCHaIlleHHOCTh TOMEIEHNH ISt
CaMOCTOSTENIEHON pabOTHI
oOygaromuxcs

[TepeueHs JMIIEH3UOHHOTO
MIPOTPaAMMHOTO 0OecTieueHHS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI o0yJaromuxcs (IUTaIbHBIN
3an HaygHoli OnOIHOTEKN)

Meobenb: yuebHas mebenb
Kommiekr  cnenuann3upoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMITBIOTEpHAs
TEeXHHKa C IOJKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHHKAIIHOHHON
«VlHTEpHET» W JOCTYmOM B
QJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAILIMOHHOE
obopynoBaHue, OOECIICUHBAOIIEE
JOCTYl K  CEeTH  HMHTCPHET
(mpoBoHOE COCIIMHCHHUE u
OecrpoBOIHOE  COCOMHEHHE MO
texuonorun Wi-Fi)

CCTHU

1. Microsoft Windows 10
2. Microsoft Office PowerPoint

Professional Plus.

Tlomenienne ay1si caMOCTOSTEILHOM
paboTsl 0Oyuarommxcst (ayxu.)

Meb6enb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAs
TECXHUKaA C IIOAKIIFOUECHUEM K
nH}popMaMOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYIIOM B
9JIEKTPOHHYI  HH(OpPMAIMOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKALIMOHHOE
obopymoBaHue, obecrneunBaroIee
JA0CTyn K CEeTHU HHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE IO
texuonorun Wi-Fi)

CETHU

1. Microsoft Windows 10
2. Microsoft Office PowerPoint

Professional Plus.
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